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WHAT'S NEW? 


or tooling process. 

Before telling you more about why the editors de 
cided on this program last spring, you may be 
terested in knowing that this story is on 
honing. Our reason for pointing it out is that ma- 
terial often seems elementary only to the engineer 
with the complete process. 

Many men Juction have been suddenly 
shifted to different work. We sensed a need, be- 
ause of this, for ‘elementary’ information on cer- 
tain methods. Thus, last spring we planned a 20- 
page feature on broaching. To Detroit auto men, 
this material might not, at first blush, have seemed 
to have tremendous value, but some of them soon 
discovered a finer precision tool in their shops than 
they had realized. In many plants around the coun- 
try, however, production demands such as warrant 
the use of broaching had never been called for, until 
war came. These plants welcomed this feature. 
Next, the editors decided to try an even more 
widely used process— -grinding. Here the thought 
was that the production executives who read this 
publication would turn the material over to young 
fellows coming up, thus saving themselves some of 
the laborious training job ahead of them. That 
purpose was served, but there was a surprise, and 
this time, tables were turned on Detroit. From one 
of the country's largest auto body plants came 4 
request for 150 reprints for production executives. 
These men who had spent a workin lifetime at body 
construction had never been called upon to employ 
more than elementary surface grinding. But, build- 
ing weapons demanded all kinds of grinding, and 
this 16-page sould be 
achieved 


month 


know-how on the 
in war prc 


feature told them what 


Perhaps strangest of all, however, was the ‘dis 
covery of hard chrome plating, a process which has 
been used for the past |5 yea r more. Last 
August, we carried the story mparative tool 
hrome plating. 


ana qage life with and without nara 


One reader wa excited at it tne possibilities 
that he filled h sr with department heads and 
stripped his coupon b 9 ee the process. 

* 


Newness is just a matter 
hear about somethina. The Crowel!-Collier Publish- 
ing Company, which '‘discovered"' the value of hard 
chrome plating, offered their process to industry, 
royalty-free. To them must go credit for unselfish- 
ness, yet one plater has been prolonging cutting 
tool life with hard chrome for nearly a decade. 

An editor has just returned ¢r an aircraft gear 
plant. He was first to get a story since the plant 
was finished more than a year ago. Censorship is so 
tight we can only say now that this plant is a com 
plete catalogue of the newest types of gear manu- 
facturing equipment. We hope plant and Air Corps 
authorities will approve publication for an early 


u happen to 


issue, 
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FOR FASTER BROACH DELIVER 


























When you order or request a 
quotation on a broach these are 
the things that we must know: 


MACHINE —Type, make and model. If these are not known 
state maximum stroke and tonnage. 


MATERIAL—Kind and hardness. Specific and complete in. 
formation will raise no questions and will result in tools of 
longer life and better performance. 


| S SHAPE OF CUT—Exact and complete dimensions including 


tolerances to be maintained. SEND A PART PRINT IF 
NEEDED ees 


H f 7 } LENGTH OF CUT—Exact distance each tooth must travel in 
contact with the work. This is very important and can best be 
told by a PART PRINT. 


OTHER OPERATIONS —What operations precede the broach 
ing? For instance, is the hole drilled or reamed and to what 
size? If there is any doubt about the 
best method of processing, we will be 
glad to make recommendations. 


REMEMBER, THERE IS 
NO SUCH THING AS TOO 
MUCH INFORMATION 





The engineering department of the Detroit 
Broach Company. Let these broaching ex- 
perts carry the responsibility for your 
broaching production from the part prin! 
to the finished piece. 


| 1 OD AVENUE + DETROIT, MICHIGAN 
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The illustration shows a typ- 
ical time-saving operation on 
the Autometric Model B. All 
of the holes in all four sides 
or at various angles in a box 
jig or production part are pro- 
duced with one clamping of 
the work piece. 


COULD YOU BORE Hi. | 
THIS JOB INA 








Scagle SET-UP? =| 


Its ability to handle a com- 
plete job in a single set-up— 
more rapidly and accurately 
than ever before—makes the 
Autometric Model B indis- 
pensable equipment for the 
precision boring of a wide 
variety of parts. 


i's A Yatural™ 


WITH THE 


OMUTOMETRIG moons | 





Model B Autometric Features: 


¢ Errorless measuring — more rapidly, more accurately — 
by the Autometric method. 


* Infinite variation of spindle speeds by finger tip control. 


* Infinite selection of feeds by finger tip control. 





* Hardened — ground — and super-finished steel ways. 


Write for complete information on the 
Model B Autometric Jig-Boring Machine. 


Guy Victory... 
WITH AT LEAST 10% IN WAR BONDS 


Rotary Head 
Milling Machine 
- 
Autometric ( 
Jig Borers 
+ 


Center Scope. 
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Kearney « Trecker 
Products 


CORPORATION 
Milwaukee, Wisconsin 
ubsidiary of Kearney & Trecker Corporation 


Milwaukee 
Face Mill Grinder 


o 
Milwaukee 
Midgetmill 
+ 







Milwaukee 
Speedmill 
































Launching a battleship...in 


HITLER’S HEART would indeed “bleed with wrath’’ if 
he could hear this story...a story of the spectacular 
performance of one of the guns being produced by 
American industry. 

You've probably heard of our Bofors 40-mm. guns. 
But did you know that batteries of these guns can put 
into the air—in a matter of minutes—enough shells to 
equal the weight of a battleship? 

The enormous quantities of these guns and shells 
now being produced are a military secret, but we can 
teW You is: The volume is ‘way in excess of our wild- 


opt _ in peacetime, back before Pearl Harbor. 


NE Automatic Machine Company, | 


An important contribu 


matic Lathes. With a large 
takes only 28 seconds t 
required in the machining 
Since 1939, the machine 
production by 750%. Cone 
pany is proud to be a part 
industry. Proud, also, to know that in t 
prosperity after the war, Cone Autom 


be just as essentialL@ 
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séon AUTOMATIC scope 
golves Tough Jobs Like These, 


mplete - 








GAR VOR ANNOUNCES a new, more versatile PARTS SHOWN 


Precision Automatic—the Model 16-A Screw Machine. Built to ACTUAL SIZE 
meet America’s emergency and post-war critical needs for mass 
production of extremely small, intricate parts. Long, slender 
pieces—multiple diameters are finely finished to closer toler- 





THE ONLY SWISS AUTOMATIC 


ances, in one operation. Unique design offers almost limitless BUILT IN U.S. UNDER PETERMANN LICENSE 
scope in generating any shapes. Present deliveries, 6 to 8 weeks. Exclusive manufacturing rights have been granted to 
7 Gorton by S. A. Joseph Petermann, Moutier, Switzer- 


land, through their U.S. distributors, Russell 


Exceptional ACCURACY AND QUALITY OF FINISH Holbrook & Henderson. | 


High diametrical accuracv—work rigidly sup sorted at point of Gorton 16-A retains all the famous features of the 







is % , é i . . Foto 7 . “te > ere er) , 
cutting tool load. Unusually high finish—grinding Petermann P-7, with complete re-engineering by 
a often eliminated ‘ Gorton, adding further improvements and refinements. 







: LOW TOOL AND OPERATING COST... COMPLETE 
Maximum accessibility for quick set-ups. Uses only TOOLING SERVICE 
Gx, standard single point tool bits. Micrometer adjust- No charge or obligation. 
ments on every tool. Centralized controls—infinitely 
0 | variable speeds and cam feeds at touch of dials. GET THE FACTS 
GOLDEN LONG LIFE OF PRECISION PERFORMANCE... NOW 
NIVERSARY Slow movements—short stroke—freedom from vi- Write Today for 
93-1943 bration. FREE Bulletin 
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ree 
. > 32 : 
= GORTON wacwine ci 
mm GEORGE AJ As it ‘SE MACHINE COC. 
° 1322 RACINE STREET, RACINE, WISCONSIN, 6. S. A. 
SPECIALISTS FOR 50 YEARS IN REPRODUCING FROM MASTERS—ENGRAVING DIF MAKING VEDTIFAL Miliinec maruinece 
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SCORES IN TKE 
’ TOOLROOM, TOO 


The mechanical time fuse which fit: 
the nose of anti-aircraft shells is a cx 
plicated piece of clockwork requiring m 
tiple-station dies of extreme precisi 
These dies were designed and produ: 
by Moore tool-and-die specialists, aid 
by the speed and efficiency of the Moo: 
Jig Borer and the Moore Jig Grind: 


Omiclal Phete “Partners in Production” 


U.S. Army 
Signal Corps 


MOORE JIG BORER bores the holes in these die sections before hardening, 
thus holding the location as close as possible to eliminate excessive grinding. 
This Partner features a fundamental process of co- 
ordinate location, which permits accurate spotting, 
drilling, reaming and boring in one uninterrupted 
sequence. Easy to operate, it solves layout and jig- 
boring problems, produces more holes to closer tol- 
erances in less time. It is sensitive for holes of 1/32” 
or smaller, and rigid for heavy cuts. 


MOORE JIG GRINDER finishes the pieces of the mul- 
tiple-station dies after hardening. Instead of grinding 
the holes in each section of the die at a time and 
going through all of the laborious steps of cen- 
tralizing, locating, indicating, grinding, re-assem- 
bling and checking, the Moore Jig Grinder does it all 
in one setting, with the die completely assembled in its 
own die-set and located on its own dowels—in one- 


i 


DP we ees os — 











quarter the time! Besides this saving in toolroom time, 
the Jig Grinder increases the life of a die from two to 
twenty times that of an unground die. It has a capacity 
to grind holes from .030” to 4”, accuracy of screws 
of .00005” per inch, and grinding speeds of 15,000, 
25,000 and 45,000 RPM. 


Discover how these two machines and their time-saving accessories can 
modernize your toolroom operations. Write today for descriptive catalogs., 


Manufactured by MOORE SPECIAL TOOL CO., INC - Bridgeport, Conn. 
SH 
TOOLS 


EXCLUSIVE DISTRIBUTORS: MARBURG BROTHERS, INC - 90 WEST STREET, NEW YORK, N.Y 
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DSIIRTHITE 


SHOWS HOM. 


rO BREAK UP YOUR ALLOY-STEEL CHIPS AUTOMATICALLY 


FOR SAFETY AND PROFIT 


CHIP CONTROL. 1: rapid machin- 


ing of alloy steel requires effective means 
of controlling chips. Long, hot, tough chips 
endanger the operator, make chip disposal 
difficult, reduce the value of scrap (by 
$2.00 a ton), cause tool breakage, and 


delay work. 


The remedy is properly designed chip 


; 


breakers. Tools with chip ‘breakers require 
a little more power but. where long chips 


are a problem, chip breakers are the answer. 


Aside from the safety factor, chips that can 
be shovelled are readily marketable as scrap, 
command a higher sale price per ton, and— 
most important to the war effort—speed the 
recovery of scarce and critical alloys. 





NO CONTROL without Chip Breaker @ CHIP CONTROL with Chip Breaker 





Firth = Stesling 


STEEL COMPANY 
MAKERS OF FIRTHITE TUNGSTEN-TITANIUM CARBIDES FOR STEEL CUTTING 
Offices: McKEESPORT, PA. NEW YORK - HARTFORD - PHILADELPHIA . CLEVELAND - DAYTON - DETROIT - CHICAGO - LOS ANGELES 
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ILLINIIE 





HOBS - BROACHES 
MILLING CUTTERS - 





+ SHAPER CUTTERS 


GROUND FORM TOOLS - 


+ GEAR CUTTERS 





- « « e the source o| 
STRUCTURAL STAMINI 
essential to maximun 
tool life! — 


Precise metallurgical control plays a mo; 
important part in the performance of hig! 
speed production tools. Specific composition 
grain structure and hardness are fundament 
factors in producing the tool best suited to th 
purpose for which it is designed. 

9 


Because correct forging contributes so great]: 
to tool endurance, “ILLINOIS” has its ow 
modern forge shop where skilled craftsme: 
carefully work the metal to produce exact); 
the required structure. 


For tools that must serve better and longer- 


call in “ILLINOIS.” 


MANUFACTURERS OF METAL 
TOOLS AND SHAKEPROOF 


SPECIAL TOOLS 








OPERATOR HANDLES 


enatons.:: 
Ll om rvee FASTERMATICS 


These steel sleeves for airplane engine crankcase bearings require eleven 
operations including boring, turning, facing and chamfering. The opera- 
tions are divided over three (3) Foster Platen Type Fastermatics—auto- 
matic production lathes. One man handles all three machines, completes a 
part every 7 minutes. 


ENTIRE MACHINING CYCLE AUTOMATIC 

The Platen Type Fastermatic is generally constructed with 3 tool carrying 
units: a front and rear cross slide and a main slide, all of which are mounted 
ona platen. The platen is hydraulically actuated, moves tooling to working 
position, and after all operations a?® completed, recedes to starting posi- 
tion and stops. 

The Platen Type Fastermatic is extremely simple to operate. The entire 
machining cycle is automatic and as in this case, one operator can usually 
handle several machines. 

The Platen Type Fastermatic is an ideal machine for 
high production work requiring moderate tooling. For 
similar work requiring more extensive tooling, investi- 
gate the Foster Fastermatic Turret Lathes. 


FREE: Write for the new ‘“‘Fastermatic’” Catalog. Learn 
about the outstanding time-saving features of these high- 
ly productive, automatic ‘‘Fastermatic’”’ Turret Lathes. 
Write to Foster Division, 1104 Beardsley Avenue, Elk- 
hart, Indiana. 


8 SEES 


3 < 





Rough Steel Forging 


Ist Operation 


2nd Operation 


3rd Operation 


FASTERMATIC 
DATA 


Part Sleeve for airplane engine crankcase bearing. 


Material—Steel. 


Tool Set-up—For three machines as follows: 
Ist Machine—Rough and semi-finish O. D. 7.790’. 
Rough and semi-finish face 1.600". 
Rough bore inside diameter. 
Rough chamfer 45°. 
2nd Machine—Rough finish bore large and small L. D. 
Rough and finish other face. 
Finish face inside lip. 
Turn .080" radii in corner. 
Chamfer I. D. 
trd Machine—Finish O. D. 
Finish Face. 
Finish 45° Chamfer. 
Holding Method— 
ist Operation—Chuck on inside diam. 
2nd Operation—Chuck on ring on outside diam. 
3rd Operation—Chuck on ring on inside diam. 
Feeds—t1st and 2nd Operations ‘ 
Sed OCOMOTRHGR. ccc ccccccccceceecsceesces d 
Speeds—\st Operation - 193 r.p.m. 
2nd and 3rd Operations. ............ 277 r.p.m. 
Finish Accuracy—within .004"’. 
Floor-to-Floor Time—7 mins. 
(each operation). 


ATIONAL MACHINE TOOL 


























FINISHING DIES 
ISA 
PAINSTAKING JOB 


HIS airplane worker is finishing up a die 

for a fuselage part tor Bell Airacobra P-39 
pursuit planes. It’s just another instance of 
how Bell Aircraft is speeding production with 
the help of improved finishing operations 
Finishing the die is a painstaking job calling 
for specialized skill. The rough casting must be 
scraped and then sanded and finished with 
coated abrasives to give the required fidelity to 
the specified contours and to produce the 
smooth surfaces necessary for perfect stamping 
Operations 


This process is speeded by using Aloxite Brand 


Photo Courtesy Bell Aircr 


Aluminum Oxide Coated Abrasives 
forms specially adapted to the different cont 
encountered. Abrasive discs, No Lap |! 
and cloth sheets are used as the particulat 
ation requires. Net result to Bell: speed 
the die preparation process and 
precious man-hours for tooling operations 


Savill 


The Carborundum Company has been a 
in developing a number of new forms of « 
abrasives to meet the requirements necessit 
by war production. A number of thes 
are described in our pamphlet ©‘ Weapot 
Production.'’ Send for your copy. 


CARBORUNDUM 


ABRASIVE < 


AAA Be 


THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. 





MANUFACTURERS OF GRINDING WHEELS, COATED ABRASIVES, SUPER REFRACTORIES, HEATING ELEMENTS 





Sales Offices and Warehouses in New York, Chicago, Philadelphia, Detroit. Cleveland. Boston, Pittsburgh. Cincinnati, Grand R 


Carborundum and Aloxite are registered trade-marks of and indicate manufacture by The Carborundum Company 
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neredible Uncle Ishmad 


the one-man arimy! 

















a ISH is the derndest feller. He paid 4% 
cents for that weapon, and he can shoot a clay pipe 
right out of your mouth at 100 yards. What’s more, 
he’s a one-man army... . Incredible? Well, here are 
the facts: 
The famous Robbins & Lawrence and E. G. Lamson 
companies, ancestors of Jones & Lamson, had working 
for them in the 1800's two of the finest gunsmiths in 
the world. They were Albert Ball and Benjamin 
Tyler Henry, and the genius of these two men con- 
tributed much to the invention of a gun that was 
destined to make history. 


That gun is known throughout the world today as the 
famous Winchester rifle — but in an earlier form, as 
the Ball lever-action repeater, it was known only as 
a headache to E. G. Lamson & Co. For there was a 
large order from the government for this revolu- 
tionary firearm, to replace the muzzle-loaders being 
used in the Civil War, but the war ended before de- 
livery could be made. 
The result: Hundreds of these repeating rifles were put 
up for sale at one-half cent a pound—and Uncle 
Ishmael got one. Nine pounds of the greatest gun in the 
world, for 4'4 cents! 
Later, when the patent for Ball’s lever-action magazine 
was purchased and combined with improvements in 
rifle design made by Henry and another gunsmith 
named King, the great Winchester rifle was born. 
And it was an early advertisement for this rifle that 
told how Uncle Ishmael was a one-man army. “‘A man 
armed with one of these rifles,’’ it read, ‘‘can load and 
discharge one shot every second, so that he is equal to 
a company every minute, a regiment every ten min- 
utes, a brigade every half-hour, and a division 
every hour!” 
The company in which that famous firearm had its origin 
is known today as Jones & Lamson, and the gun is 
typical of many great American products that have 
stemmed from the tools — and the men — developed 
by this company. 
Jones & Lamson engineers and service men are at your 
call today ... right now ...to help you in solving the 
difficult problems of present and post-war read- 
justment. 


JONES & LAMSON 


Machine Company 
SPRINGFIELD, VERMONT, JU. S. A. 


Profit-producing Machine Tools 


Manufacturers of Ram & Saddle Type 
Universal Turret Lathes . . . Fay Auto- 
matic Lathes . . . Automatic Thread 
Grinding Machines . . . Comparators .. . 
Automatic Opening Threading Dies and 
Chasers. 
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UNIFORMITY 


® Uniformity of the Barnes blade is established b 


modern manufacturing methods — guarded by carefu 
See our Exhibit at the 


A. S. T. E. show at 
Milwaukee, Booth 59 duction. Order from your Mill Supplies Distributor 


inspection. . . Insist on Barnes for maximum pro 


° 





A ) 
> BARNES BLADE c > 
BETTER | 
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15-HOUR JOB 
REDUCED 
TO 72 HOURS — 





Versatility ...Fror 
PROPER MACHINING SEQUENCE 





The proper sequence of operations 


9 Operations Performed Include Rough 
and Finish Milling, Drilling and Tapping nine te fade fom 1.9" to 


1 
_ 
2 
7 per minute for drilling and tapping. 
It formerly took 15 hours to machine this OPERATION 1—Rough dovetail 
3 
4 


performed on the column are shown 
below. Feeds and speeds used: Nine 
spindle speeds, from 23 to 183 r.p.m., 
nine table feeds from 1.9’ to 16” 








> 


x 25" long. Index 90° for milling 





E 2 ; a 7 way on top of column -7 1," wide 
machine-tool column. With this Giddings 


side 
: Lewis Table Type Boring, Drilling and 
& Lewis Table Type ae 8 & OPERATION 2 Rough dovetail 


way on side of column—29”" long. 


Milling Machine, the machining time has 





Index 90° for milling top. 


2 > ~ 7 he 
been reduced to 72 hours. OPERATION 3—Finish dovetail way 
on top of column—29" long. Index 


In addition to increasing production 


90° for milling side 











OPERATION 4—Finish 


way on side of column—29" long. 


dovetail 


and speeding delivery, accuracy has been 


Index 90° for milling top. 


improved. The columns were formerly 





OPERATION §—Mill gear rack slot 
on top—15'%4"' long x .496" + .0O1" 
deep. 


machined on a traveling column machine with a fixed table. 





Both rough and finish milling cuts were completed on one 
OPERATION 6—Drill and tap eye 
bolt hole—‘*%,”" drill, %”—9NC 


Tap. Index 180° to drill bottom. 
and disturbing accuracy by not allowing the casting to cool. é 


C OPERATION 7—Drill 4 holes in bor 
tom for hold down. 





side before resetting the column, thereby setting up strains 








This new G&L with the G&L rotary indexing table makes 








OPERATION 8— Mill pads on base. 

it possible to machine the entire casting in one setting. Index 90° for milling back side. 
: : OPERATION 9—Mil ais: te 
Operations can be performed in sequence best suited to en ae: eae 


pump and coolant tank door. 








‘ : 9 
obtain accuracy and production. 

















| GIDDINGS & LEWIS MACHINE TOOL CO. 


132 DOTY ST., FOND DU LAC, WISCONSIN 





Information covering the complete line of G & L machines and 


Ske x, time-saving attachments and accessories is included in this 


catalog. Write for your copy. Ask for Catalog No. 45 
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(Above) Some of th 
turned on the Su: 
matic Lathes. Lot 
25 to 100 pieces 









(Above) One machine used for roughing, while the other finish 
turns. One man operates both machines on short run work. 


Fn atuction Incated Pine. 


ON SHORT RU 








Rough gear blank, rough turned 
part and finish turned part. 


Lots OF 25 2a 00Preceo WRNED FASTER 
ON SUNDSTRAND AUTOMATIC LATHES WITH 


QUICK CYCLE CHANGE 


This progressive machine manufacturer gets maximum production or 
turning. On one, of approximately 100 odd turning jobs, he has reduce 
machining time from 45 to 5 minutes. Savings on other parts are proport 


PARTS TURNED INCLUDE CAST IRON, STEEL AND BRONZE 


Parts varying from simple gear blanks, cluster gears, sprockets, pulleys, sle< 
etc., in materials including cast iron, steel and bronze, are all turned « 
Model 10 Sundstrand Automatic Lathes. Some of these parts are show 
These are kept on shelf and used in setting up the machine for re-runs 


SET-UP TIME LESS THAN 45 MINUTES 
Before installing the two Model 10 Lathes the manufacturer used another type 
of lathe equipment to rough and finish the cluster gear. The part is now rough 
turned on one automatic lathe and finish turned on the other. The turning 
each operation is done simultaneously and completed in 5 minutes. The : 
of cluster gears turned in each lot is 30. One operator runs both machines 
set-up time for each is less than 45 minutes. 


(Above) Close-up of tooling set-up 
for Cluster Gear 


(Right and Below) Quick set- 
up for short runs is accom- 
plished by adjusting dogs on 
a graduated disk. Cycles are 
rapid eo h, feed and quick 
| return of 250" per minute. No 
cycle control cams required. 





THESE EXCLUSIVE FEATURES 
ARE RESPONSIBLE FOR HIGHER PRODUCTION 


WIDE RANGE OF TOOL ACTION 


ON SHORT RUN WORK 
Quicker set-up and easy change-over are 
possible because of the Sundstrand simple 


A wide range of action for front 


tools is provided by three units v 


be used separately or in coml 

















FIEVEN TH CT 


HOW TO TURN SHORT RUN WORK FASTER. 

is illustrated in this 16-page booklet de- 
scribing the features of the Sundstrand 
Automatic Lathes. The quick set-up and 
easy change-over features are described. 
Write today. Ask for Bulletin No. 811. 


all cycles. Rapid return is 250’’ per minute. 


eles @ wal -wa) 


are possible by making simple ad 


LET SUNDSTRAND ENGINEERED PRODUCTION 


Our engineers are available to study and 


ommendations on = “*roductive machining : 


They are at your servic : ~vithout obligation 
service freely, especially on urgent war j« 
complete, accurate information with each i 


'SUNDSTRAND MACHINE TOOL CO. 


= <2 


rr InaAic i 








cycle control. It provides complete control give (1) Angular feed-in and to 
of all cycles by adjustment of dogs on a 2) Slow-up and dwell 3) Straight! 
disk...cams are eliminated. 6 dogs control in and tool relief .... Many co 
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INFORMATION 1s Yxessccencliont 


FOR THE TROOPS ON THE PRODUCTION LINES 







\ 
esc \ > 
, HANDBOOK 


OF SPECIAL 
\ STEELS 


\ Newly revised 
> and reprinted 
a comprehen- 

sive book on 
the properties, uses and best methods of 








handling, treatment, etc. 


and other alloy steels 


of tool, stainless 
Plenty of tables to 


facilitate quick 


reference and selection. 


124 pages, pocket-sized 


* 


ELEMENTARY DISCUSSION 
ON TOOL STEELS 


An informative booklet that gives clear 
and detailed 
data on the va- 
rious types ot 


Tool Steels, a 
their proper- @ 





| is more than one sense, and all 
of them very real, information is 
ammunition in these days of metal- 
working pressure. 

Complete information on Tool 
Steels in the hands of production 
executives leads to the conservation 
of these highly strategic steels; to 
the selection of types better suited 
to individual jobs; and in many 
Cases, to vast improvements in per- 


formance. (A diesel engine builder, 


for example, found that DBL High 


Speed Steel reamers averaged 800 


data for production men, and our 
“Elementary Discussion on Tool 
Steels’ is invaluable for use in 
apprentice and training Courses. 


Write for the copies you need. 


ADDRESS DEPT. TE-2 








ties and han goer sreest a 
ng. Excel san sen \ pieces per grind against a previous 
t tor train quet® < < 
ig ses i oe; > Ce , ws 
cals and maximum of 200 pieces with 18-4-1.) Allegheny Ludlum 
netal working. \ The »oche ae a 
The Allegheny Ludlum “Hand STEEL CORPORATION 
\ owe \ book of Special Steels” is a bible of BRACKENRIDGE, PENNSYLVANIA 
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Accuracy of t.0001" with Extremely High J. rinj, 


Maintained in Precision Boring Connecting Rod Bearings « 4 , 


STOKERUNIT SIMPLEX 7izccdton, 
BORING MACHINE 


Steel ew rd Connecting Rod for Gasoline Engine 


with Bab 
Bushing. 


In the plant of this gasoline engine manufacturer, both wrist pin 
and main bearings in connecting rods are bored simultaneously 
on a No. 2U Stokerunit Simplex Two-Way Four-Spindle Precision 
Boring Machine. The two double-spindle ends of the machine 
alternate in the roughing and finishing operations. 

Here is the interesting operating cycle in this installation, 
as handled by two operators: 


FIRST SPINDLE—Rough boring babbitt bearing; stock re- 


moval 142’. Also facing and chamfering one side of bearing. 


SECOND SPINDLE—Finish boring wrist pin end of rod in 
steel forging (2 30 Brinell ); stock removal .010’’. Bore is 
-875"' dia. by 1” long. 

At this point, one operator removes the rod and presses 
in the bronze wrist pin bushing, while the other operator 
loads the machine for the initial operations. 


THIRD SPINDLE—Finish boring babbitt bearing; stock removal 
.005’’. Bore is 1.752” dia. by 1'/g”’ long. Also facing and 
chamfering other side of bearing. 


FOURTH SPINDLE—Finish boring bronze bushing on wrist 
a. end of rod; stock removal .004’’. Bore is .750” dia. 
y 1” long. 
One operator now removes this completed rod and loads 
other end of machine for the final operations. 


PRECISION ACCURACY WITH SUPERIOR FINISH 
MAINTAINED IN PRODUCTION 


Tolerances of + .0001”' and better are consistently held in produc- 
tion with diamond tools for the babbitt bearing and bronze bush- 
ing. An extremely high finish is produced. Tungsten carbide tools 
are used for boring he steel forging. 

Actual boring time is a total of 32 em 9 per connecting rod 
in all boring operations of wrist pin and main bearing bores. 
Spindle speed is 2600 r.p.m.; ined « 002” per revolution. Total 
floor-to-floor time is 70 sens per hour. 


PROFIT WITH STOKERUNIT VERSATILITY 


Stokerunit Simplex Unit-Type Precision Boring Machines are 
adaptable to innumerable precision boring operations. Over 25 
won. are available in both mechanical and hydraulic feeds, 
with single or multiple spindles, for either short-run or produc- 
tion work. Among them you will find the model which will solve 
your precision boring problems. 

Write for complete details now. Send blueprints of parts with 
production requirements for specific recommendations. No obli- 
gation. 


itt Main Bearing and Bronze Wrist Pin 


Special 3-Center Hold- 
ing Fixtures for each 
end of the machine. 
The two ends alternate 
in the boring cycle, 
each end boring wrist 
pin and main bearing 
simultaneously 


Two operators main- 
tain production of 70 
connecting rods per 
hour. Actual boring 
time of each piece is 
32 seconds complete. 


WRITE TODAY for these two booklets« 
ing our entire line of Simplex Pre 
Boring Machines. Full det and sf 
fications of each type are in ed 


STOKERUNIT CORPORATION 


DESIGNERS AND BUILDERS OF PRECIS!ON BORING MACHINES AND MILLING MACHIN 
4528 WEST MITCHELL STREET . MILWAUKEE. WISCONSIN 
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Investigate this amazing tool today! 


This Free Folder 


Q 5 
> 5 : . “iis 
HUW S TUM UV 


No need for lost time on angle machine jobs with 
UNIVERSAL 3-Way Angle-Set Precision Vises on 
your production lines! With these amazing 
tools, even relatively inexperienced help 
can set up angle jobs quickly, easily, accu- 
rately—and turn them out on standard 
machine tools at mass-production speed 
and cost! 






With their full three-way adjustment—360' 
rotation on base, 90° tilting on upper and 
lower cradles—UNIVERSALS convert your 
standard machine tools into universal machine tools, 
enable green hands to step right into the veteran 
machinists’ class when it comes to angle machining! 
The free folder illustrated here shows how dozens 
of war production plants have solved their angle- 
machining problems with UNIVERSALS! 


You can get immediate delivery of your UNIVER- 
SALS by sending your order now, accompanied by 
priority rating. The price is only $160 FOB Parma, 
Michigan. Terms: 2%, 10 days; net, 30 cays. 


SEND FOR FREE ILLUSTRATED FOLDER TODAY! 


See for yourself how UNIVERSALS can solve your 
angle machining problems! 12 
installation drawings show ac- 






tual production set-ups. 


A_360° — CLIP 


UNIVERSAL VISE AND TOOL COMPANY TE-4-43 
133 Main Street, Parma, Michigan % 0 Ww ! 


Rush free folder telling how Universals convert standard tools for angle work. 
PLEASE PRINT: 


Name ees eee Title 

Plant = — om 

Address_ 

APRIL, 1943 | 9 
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DIVING SPEEDS require Gr ) 
. requir Mile oe, uy 


eee AS With 


MUICROHONING 


When diving motors “rev” y bry 
r.p.m., the entire success of 

may depend upon having an ex 

of safety in critical bearing surf 
surfaces are not completely sa 
extremely accurate, and “‘struct 

fect” entirely free of microscor 

and disturbed subsurface mate 


induce fatigue failure 


MICROFINISH HONING is | 
such surface quality in reg 


production because 


It does not generate injuriou 


heat—hence avoids crack 


It does not disturb or weaken si 
material. 


It corrects error! and senerates 


It generates any desired type o1 


controlled surface finish smoothns 


It provides all these ad\ intages ul 
control of a single pro 
Write for Bulletin A. R. 67 


HONE CORPORATION 


DETROIT, MICHIGAN 





Manufacturers of Honing Machine Tools 


MICROHONING 3 


is used to finish Phone 


{ DETROIT 
18° and lengths up to 75 feet e Gun Recuperators and Engine OGARTH 
Cylinders e Wrist Pins e Valve Guides e Con Rods e Bearings \ HOG 


e Pneumatic and Hydraulic Cylinders—and many other \ 7835 


Gun Barrels—before and after rifling—diameters .303" to 


precision parts for ordnance, aircraft, automotive equip- 
ment, tanks, machine tools, etc. 


Re A RR Re kk kkk te te SRE 
ea aida @ : : : “ rg ar SR ro en eee 
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[It is not enough, we think, to build top 
quality motors; rugged and smooth-running 
motors; motors of advanced design with 
unique protective features and low-mainte- 


nance advantages. This we do. 


But, our job is not done until we have 
pooled our motor-building ability and 
engineering experience with your intimate 
knowledge of the operating requirements 


in your plant. 


FOR MOTOR-DRIVE IS MORE THAN 


POWER. Properly applied, motor-drive 








can do many things.* : iy 
; Tandem Operation Controlled Acceleration | | 

Tension Control Safety 3 

5 


Reliance Application Engineers — produc- 
tion minded men with broad experience in 
many industries—will welcome an oppor- 
tunity to help you get the right answers to 
the question—"“What can we make the motor 


do besides suppl) power?” 


Just phone or write the Reliance office nearest you. 


*Motor-drive provides within itself a means of: 


Speed Control Reversing 


Braking Remote Control 


Slow Speeds for inching, threading, inspection 


Applying them to boost production 
and improve quality is APPLICATION 
ENGINEERING. That's our business. 
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RELIANCE ELECTRIC & ENGINEERING CO. 
1088 Ivanhoe Road, Cleveland, Ohio P 


BIRMINGHAM » BOSTON + BUFFALO + CHICAGO + CINCINNATI > DETROIT + GREENVILLE, S.C. + HOUSTON, TEX. « LOS ANGELES « wrnnenredlaed 
NEW YORK © PHILADELPHIA + PITTSBURGH + PORTLAND, ORE. + ST. LOUIS * SAN FRANCISCO + aired N.Y. * AND OTHER PRINCIPAL CITIES 
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THIS MIGHT GET YOU OUT OF A JAM] 


In truing Radii and Angles 


YOU’LL WANT THE 
HEALD UNIVERSAL DIAMOND 


If the work ground on your Heald No. 72A Plain Internal is all 
straight-hole grinding the standard truing diamond is exactly what's 
required to do a good job of wheel truing. But if you have work that 
involves grinding of radii and tapers as well as straight surfaces, the 
standard diamond of course will take care of straight truing but not 
radii or tapers. 


For truing wheels to special shapes two different methods can be 
employed. One method requires no more equipment than an abrasive 
stick, but should be considered only as a temporary expedient. Using 
this method the operator holds the stick in his hand and manually 
trues a radius or chamfer on the corner of the wheel, using a template 
for checking contour. Even with an experienced operator this is a 
cut and try procedure and consequently is inaccurate and slow. 


The recommended process, if you want speed and accuracy in 
truing special shapes, is to replace the standard diamond unit with 
the Heald Universal Diamond. This truing device consists of a basic 
unit which can be furnished with three quickly interchangeable dia- 
mond attachments each specifically designed for the separate opera- 
tions of radius truing, angular truing, and straight truing as illustrated. 


Here's a really useful attachment which will give your Heald No. 
72A Plain Internal extra flexibility for grinding a greater variety of 
work. Can be furnished as original machine equipment or supplied 
for attaching in the field. 


The Heald Universal Diamo 
radius truing attachment 


from 0 — 2'/2". 


Heald Universal Diamond equipped with ang 
lar truing attachment. Trues wheel angles { 


0—90°, has 11/4” stroke. 


Heald Universal Diamond with straight 1 
attachment. 


THE HEALD MACHINE CO. xeccurs 
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HERE’S PROOF OF THE 


;UPERIOR PERFORMANCE OF 





ulf 
Cutting Oils 





A FEW OF THE HUNDREDS 
OF SIMILAR CASES IN GULF’S 
FILES 


Gun Barrels ... Consulted by a large ordnance plant on 
the possibility of obtaining greater production in the 
reaming of cartridge chambers in 1.1 gun barrels, a Gulf 
Lubrication Service Engineer recommended Gulf Electro 
Cutting Oil A. Result: production of reamed barrels 


increased 1500%—rejections reduced 50%. 


37 Mm. Shot... A manufacture of 37 mm. shot increased 
production 30%, reduced tool regrinds and down time 
for machine maintenance 50%, reduced cutting oil con 
sumption 50%, and obtained better finishes on the work 
through the use of Gulf L. S. Cutting Base B blended 
with Gulf Curt-Aid. 


Torpedo Gears... By using the cutting oil recommended 
by a Gulf Lubrication Service Engineer, a manufacturer 
1 torpedo parts increased output 41 %, improved finish, 


and reduced rejects in cutting Monel metal gear blanks. 


INDUSTRIAL 
LUBRICATION 
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Tank Tread Pins... A manufacturer of tank tread pins in- 
creased production per tool dressing from 85 pieces to 


600 pieces by using Gulf Lasupar Cutting Oil C. 


Artillery Recoil Cylinders . . 
Base A, 


30° and increased tool life 300° 


By using Gulf L. S. Cutting 
a large ordnance plant increased production 
in machining opera- 
tions on hardened nickel chrome steel forgings for 


artillery recoil cylinders. 


Bomb Striker Nuts. . . Consulted by a manufacturer of steel 


striker nuts for bombs on the problem of 100% rejection 
of production due to torn threads in a tapping operation, 
a Gulf Lubrication Service Engineer recommended Gulf 
Lasupar Cutting Oil A and a suitable level on the end of 
the tap. Result: rejections entirely eliminated, produc- 


tion greatly increased. 


As a result of proven performance, over a thousand 
plants with difficult machining operations have adopted 
Gulf Cutting Oils during the past six months. Here’s the 
record of improved machining practice in these plants: 
Production increased as much" as 300%, tool life in- 
creased as much as 2000%, and marked improvements in 
finish. Write or phone your nearest Gulf office today for 


effective help on your machining problems. 


GULF OIL CORPORATION GULF REFINING COMPANY 


Gulf Building, Pittsburgh, Pa. 





T.E. 


Gulf Oil Corporation « Gulf Refining Company 
3800 Gulf Building, Pittsburgh, Pa 


Please send me, without obligation, a copy of the new booklet, “Gulf 
Cutting Oils,’ which includes a 24-page Machining Guide 


Name 
Company 
Tick 


Address 
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For easier handling 






in grease guns 


..-longer life in anti-friction bearings 


Awar-bred grease for wartime jobs. 
Today's production pace demanded 
this new type grease. Longer hours of 
eration alone call for a more stable 
prease to resist heat and oxidation, 
while the need for more frequent lu- 
brication of bearings makes an easily 
handled gun grease an asset. 

Stanobar brings you both these ad- 
vantages. It’s a smooth (not fibrous) 
type grease. It contains inhibitors 
which reduce oxidation of both the 
soaps and oil in Stanobar. That means 
less cleaning of bearings and less 
labor and lubricant required to flush 
out old grease 


Stanobar resists thinning out when 





~~ THESE ADVANTAGES 2 
OF NEW STANOBAR GREASE 


Easily handled in grease gun or 
pressure system 


Resists thinning-out when worked. 


Ahn s not oxidize and form depx on J 















worked —that helps reduce leakage. 
It may also enable you to replace two 
or three grades of grease you are now 
using with this one grade of Stanobar. 

Let a Standard Lubrication Engi- 
neer explain some of the other ad 
vantages of new Stanobar—and help 
you make a test. Write Standard Oil 
Company (Indiana),910 South Mich- 
igan Avenue, Chicago, Illinois, for the 
Engineer nearest you. In Nebraska, 
write Standard Oil Company of 
Nebraska at Omaha. 


How to service ball and roller bear- 
ings. Proper pac king of bearings after 
inspection 1s highly important. Bear- 
ings equipped with pressure fittings 
are sometimes replaced dry and filled 
with a grease gun, but a careful, hand- 
packed grease job is well worth the 
little extra time it may take. The illus 
trations at the right point out some 
of the steps to take 


OIL IS AMMUNITION USE IT WISELY 





Clean motor and bearing housing before 
removing bearing 





Remove bearing, wash it in kerosene, and 
dry thoroughly with a clean cloth. 





Dip bearing in a light lubricating oil. Al- 


low excess to drain before repacking. 





Put grease only in depression of spacer 
(both sides). Then spin one of the races, 


and wipe off excess grease thrown out. 
Replace the bearing. Do not put addi- 
I g 


1iona 


grease in the bearing housing. 


STANDARD! 


| SERVICE 


i 2 
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STELLITE 98M2 
MY, Bd PAW oe OL OM MB ON(Ous hele) 


For Machining Steel - —_ — to get high rates of m - 


yet tool life Is long and econon 


Available for Immediate a 
Deliveries... 


Available Forms—Stellite 98M2 
furnished as standard square and 
tool bits and welded-tip tools. Many si: 


Stellite OD8M2 tools are made of a cobalt- 


chromium-tungsten alloy especially designed iia, 2 2 
to increase the speed of machining steel. Devel- Sypes ave available lor immediat deliy 
oped by Haynes Stellite Company and Union addition, Haynes Stellite Company is pr 
Carbide and Carbon Research Laboratories, to furnish special tools made of this alloy 
Inc., Units of Union Carbide and Carbon Cor- 


poration, this new alloy represents another! 


and ground to customers’ specification 








achievement in the production of non-ferrous 
alloy cutting tools. 


Tested on War Production — Stellite 
98M2 tools have been thoroughly tested in 
the machining of many types of steel parts 
needed in the war program and are now being 
used for a wide variety of operations on such 
parts. Specific operations for which Stellite 
98M2 alloy tools have proved especially suit- 
able include turning, facing, boring, grooving, 
and forming of all types of steel. 


High Rates of Metal Removal —These 


tools have proved that they will machine steel 7 
: . % ra . S - ‘oO V de sc , ) j arene ~ , 
at even higher cutting speeds than Stellite Star end for this new descriptive fig vicToR 
price list. It will help you select | @ 


J-Metal tools or Stellite “2400” tools, and with the sizes and styles of Stellite % 


“¢ . r: 98M2 Metal Cutting Tool 
longer life between grinds. With the new tools, —_ ' 





heavy roughing cuts can be taken with coarse 








———ad 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 
New York, N. Y. CC) Kokomo, Indiana 


Chicago— Cleveland— Detroit— Houston— Los Angeles—San Francisco— Tulsa 


HIGH-PRODUCTION METAL-CUTTING TOOLS 


The words " Haynes Stellite,"’ and “Stellite” are registered trade-marks of Haynes Stellite Company 
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‘or Today’s Mas: vCHION 
9eep Drawn Metal Parts 











H-P-M FASTRAVERSE Presses, equipped 
with both hydraulic blankholder and dié 
cushion, are designed to accommodate 
all standard types of steel and "Kirksite” 
dies. Die set-up is quick and simple. A 
single pump generates hydraulic pres- 
sure for all press actions. All strokes and 
pressures are adjustable, including vari- 
able pressure at each of the four corners 
of the blankholder slide. The H-P-M 
“*valveless’’ Closed Circuit operating 
system guarantees a fast, smooth press 
cycle with shockless reversal. Write 
today for Bulletin 4206 featuring H-P-M 
Metal Working Presses. 


THE HYDRAULIC PRESS MFG. COMPANY 
Mount Gilead, Ohio, U. S. A. 


District Sales Offices: New York, Syracuse, Detroit and 
Chicago—Representatives in Principal Cities 

















The dependable long life H-P-M 
HYDRO-POWER Radial Pump powers 
every H-P-M Hydraulic Press 





eet ow 


4 This modern H-P-M ‘All-Hydraulic Blankholder Press 
s installed at Boeing Airplane Company in Wichita 


Bey aN 





3 yout AIR TOOLS last longer 
\9 


THE ROTOp - - ae " 


AND 


~ 


This Rotor Maintenance Manual explains in 


° e— detail 11 ways to make a// makes of portable 
“Take it from m 


AIR tools last longer and turn out more pro- 


IT’S THE COOK BOOK duction ...to cook the Axis goose. The high 


points also are given on a handy wall chart. 


FOR THE AXIS GOOSE”’ They’re free to plants that will put them to 


work for Victory. Send for your copies today. 
—AIR O'TOOL , ' 


10} K0); Kole) 
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BUILT FOR 24-HOUR SERVICE! Below: No. 215-A—one of nine different 


styles of Ex-Cell-O Precision Boring 
The Ex-Cell-O Precision Boring Machine is designed and built to ‘take it'’, ee = ee ee ee 
every hour of the day, every day of the week. Moving parts, such as spindles, 
drive units, braking equipment, are located on bridges above the work 
table. These bridges, coupled with heavy base and reinforced table, provide 
a precision machine that is exceptionally solid and firm. Boring units are 
easily accessible so that adjustments and changes are a simple matter for 
the operator. The Ex-Cell-O name on a precision boring machine means not 
only a precision-built machine to do precision work, but a machine tool that 
gives the utmost in efficiency with a minimum in maintenance attention. 


EX-CELL-O CORPORATION « DETROIT 


. Precision THREAD GRINDING, BORING AND LAPPING MACHINES + TOOL GRIND- 
*% ERS +» HYDRAULIC POWER UNITS + GRINDING SPINDLES - BROACHES +- CONTINENTAL 
CUTTING TOOLS «+ DRILL JIG BUSHINGS + DIESEL FUEL INJECTION EQUIPMENT 
PURE-PAK CONTAINER MACHINES «+ R. R. PINS AND BUSHINGS + PRECISION PARTS 
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‘| HESE solid fluted reamers will provide maximum accuracy in 
the range from .050” to .500”. Cutt.ng diameters are guaran- 

teed within + .0002”/— .0000”, but many wil! run even closer 
than that. In each case, the individual reamer is engineered for th 
job it is to do, thus assuring maximum cutting ability and !onger life. 
B-C Ground-from-Solid Reamers are mace from hardened blanks, 
centerless ground to specified cutting diam: ter, and then fluted trom 
the solid. This method avoids all hardening distortion and provides 
these advantages: e There is no possibility of inferior, minutely 
dubbed cutting edges which may result when teeth are cylindrically 
ground after fluting. e The diameter is accurately establishea 
within tenths before the flutes are ground, making it unnecessary to 
measure across the flutes. e Smoother finish results on the cylindrical 
cutting land. There is no intermittent grinding as when reamers 
are fluted and then cylindrically ground to size. *% If you have fine 
precision work such as aircraft parts, guns, instruments, or small textile 
machinery parts requiring reamed holes, send us your prints for quotations 
and recommendations. At present we have facilities available for deliy- 


ery in approximately 8 weeks depending on priority rating available, 


The photographs in the panel above show 
B-C Ground-from-Solid Reamers in opera- 





tion and the finished parts. e The upper z. 

views show an aircraft part of nitralloy steel Bo 

requiring a .2508”/.2510” hole with fine War propucrTs 
finish. e The lower views show a textile ma- = mOes. NOLEING 
chinery part requiring holes .1880”/.1885” Gouds 


° ° MACHINES, HOB 
in Cast iron. 
SHARPENING MA- 
CHINES, REAMERS, 
REAMER SHARP- 
ENING MACHINES, 
MILLING CUTTERS, 
SPECIAL TOO ‘ 


t 
GENERAL OFFICES AND PLANT + 213 LOOMIS STREET ¢ ROCKFORD, ILLINOIS, U.S. A. = wae 
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athering, editing and distributing 


INFORMATION for users of alloys 


To aid users of Nickel alloys, thirty 
service centers are maintained in 
industrial areas. From these strateg- 
ically located key points, our field 
representatives are on call to advise 
American industry about the selec- 
tion, fabrication and uses of ferrous 
andnon-ferrousmaterials. Assistance 


is also given on problems arising 


APRIL, 1943 





I—Field offices of th 
Development and Research Division 


ay 
5 


e 


C—Distributor’s Casting Service Centers 


a 


from the temporary lack of Nickel. 

Through the years, research, field 
studies and user experience have all 
contributed to a fund of practical, 
time-proved information. Many of 
these data have been compiled in 
convenient printed form, useful 
both to experienced men handling 


new materials or performing un- 





NICKEL 


familiar operations...and to the 


many new employees. 
Now ‘ 


terials are so vital... make full use of 


..when minutes and ma- 


this metal-working experience. Send 
for a check list of helpful printed 
pieces on the selection, treatment, 
fabrication and use of Nickel alloys, 


or send your specific questions to: 



























“America needed more aircraft engines many 
more! 

The automobile industry, with its knowledge 
of precision manufacture and mass production 
methods, was selected to help build them. 

In one engine plant, the first engine assembled, 


from regular production line parts, started at 





once and ran without any major adjustments 
This was not a handmade pilot model. It was 
the start of straight line production. Its parts all 
fit, because they were produced to fit. with each 
dimension controlled by accurate gages. 
Without the gages, the job could not hav 


been done! 





PM Gages are doing their part in jobs like this, in 
thousands of plants. The PM Diamond emblem 
on a gage or tool is your assurance of initial ae- 
curacy. Extreme care in finish and hardening 
means longer life in service. 

PM special gages—tailored to exact 


specification—usually require a favor- 


able priority. PM standard gages in wide variety 

are carried in stock, for immediate shipment. 
The new PM Catalog —your copy on request 

will be of help to you In maintaining production 


controls. 
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TURNING OUT 
_ MORE PARTS HERE 


-PWILL- TURN THE 



































“Next Door” to Guaranteed Delivery 
When you order through your 


I.S.D.° 
eonwe awe 


Nobody can guarantee spot deliveries, of course. But your 





*Industrial Supply Distributor does the next best thing—h« 
anticipates for you by ordering what you will need, ahead of 


the time you are going to need it. 


He buys from many sources of supply, absorbing a lot of 
delays enroute and saving you clerical time and paper work 
He buys on high priority as a rule. He buys for stock. That's 


why he can often say “Yes, sir—this afternoon, swre!”’ 


Telephone your Industrial Supply Distributor INSTEAD of 
ordering materials or parts from the factory. You'll fre 
quently find that this saves time for yourself—and avoids 
duplication and confusion—perhaps the very materials you 
need so urgently already are on the way to him on an order 


he placed weeks or even months ahead. 


And you can buy from him with confidence always—we hav« 
been selling to him with confidence for many years. Try hin 
FIRST for your needs in Cle-Forge High Speed Drills, Peerless 


High Speed Reamers, and other cutting tools we mak 











TWIST DRILL : : 

COMPANY CLEVELAND 

1242 EAST 49" STREET DISTRIBUTORS EVERYWHERE 
CLEVELAND ARE READY TO SERVE YOU 

TRADE MARK REG. U & PAT OFF AND FOREIGN COUNTRIES 


30 READE ST. NEW YORK 9 NORTH JEFFERSON ST. CHICAGO 650 HOWARD ST. SAN FRANCISCO 
6515 SECOND BLVD. DETROIT LONDON - E. P. BARRUS, LTD.- 35-36-37 UPPER THAMES ST.EC4 
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4 ire looking at the Board of Directors of one of the 


t & Finella, Inc.,* specialists in the new light-metal 
magnesium migraines, aluminum ailments 
1 alloy trouble 


Light Metal Age swings into mass production, 


y finds itself with advance orders on hand for 
e | headaches in history, and already its 
the technical field of industrial inte: 





nN impressive one 
the most notable achievements of G. W. & F. has 
iandling of the weight factor in horsepower 
For years they have kept the ratio of 
rsepower high in all types of engines, and 


heerest engineering genius has succeeded 1n pro 
horsepower with slightly less than a pound of 
et 5 or even 10 horsepower may be possible 


1 of the right alloy 
this new subsidiary of the Headache Trust 


me pretty whimsical and spectacular things 


"Subsidiary of the Gremlin Headache Trust. A Widget 


Bryant Chucking Grinder Co. 


Springfield, Vermont, U.S. A 


APRIL, 1943 


with metal, causins 


tHEeEm ! 


metal to dissolve ba 


Bearings have beer! 


yurs from vibration 
is one so hard that the 
headache 


As 


specialists i 


helped to cure many 


working of light metal 


materials. We have h 


machining light metal 


{ 


-? - 


inishing the super 


hniques for work 
" graphite, plast 
itril lg ally ist t 
cincatior 


If 


business < 


ols, Bryant’s Cons 


Oo vou 


he 


man from Bryant! 


ing Grer 


today than ever 


We 


¢ 


f grinding and 





Bryant have 


lache in the 


ys, and new 
| 


hard rubber, 


n, aS well a 


ndreds of new 


sion machine 


greater value 
1 to ‘‘Send for 




















ST 


INVAYS WOU NVW 3HL YOd GNIS 


Ww 
uw 











Deepfreeze Cascade Unit 120° F.) used 
in shrinking plug for landing strut. 





DATA AND PART INFORMATION 


Shrink-fit assembly of steel plug in 
airplane landing strut. 


4.880"' 
Diameter of Plug......... 
4.879 
4875 
Diameter of Bore. = 
4.874 
Shrink of Plug.. .0026"' | 120° F. 
Expansion of 
ET EEe . 0050" | + 450° F. 


FORMER DIFFICULTIES 

Heating by torches did not impart 
uniform temperatures. Heating in 
oil bath alone did not produce suf- 
ficient expansion for assembly. 


SOLUTION 
The Deepfreeze Cascade 120° F. 
used on plug plus heating of bore 


results in permanent shrink-fit as- 
sembly, speeds operation. 








* 






(Above) Operator merely slips chilled plug into heated strut for a permanent shrink-fit 


Deepfreeze METAL CHILLING sPeeos 
ASSEMBLY OF LANDING STRUTS . . . ELIMINATES 
“FATIGUE” STRAINS 


This is another excellent example of how intense cold 120° F.) in ce 
with normal heating (+450° F.) has increased the production and improved the 
manufacture of airplane landing struts. 








Formerly the female part of the assembly was heated with torches. This was un 
satisfactory, because the torches did not impart a uniform heat nor was the heat 
intense enough for sufficient expansion. In addition, it was necessary to assemble 
the units with an arbor press which produced scratches in the mating surfaces.., 
dangerous future fatigue and breaking points. 









“Production Time Cut in Half’... Completes Operation in 10 Minutes 


The barrel of the DEEPFREEZE Cascade Unit is filled with a non-inflammable 
solvent which does not freeze at —120° F. The plug is immersed in the liquid, 


while the female part is subjected to an oil bath of 450° F. and expanded .005 
The plug is shrunk .0026”’, making it simple for the operator to insert the plug by 
hand. Total time for the entire operation is approximately 10 minutes 


The Uses of Deepfreeze in YOUR Plant 


Deepfreeze sub-zero temperatures (as low as — 120° F.) can help you in the follow 
ing metal working operations. 

1—Shrinking of metal for ease of bearing assembly, etc. 

2—Testing of metals for reaction of sub-zero temperatures to aircrat 
ments, etc. 


3—Treating of metals for prevention of growth or warp in gauges, et 


FREE ADDITIONAL DATA and proot ot the outstanding 
success of the Deepfreeze method for chilling metals 


are included in this booklet. Write for your copy today 


Deenreeze 


“- DIVISION 


MOTOR PRODUCTS CORPORATION 
2311 DAVIS ST., NORTH CHICAGO, ILLINOIS 








rake Every Possible Step to 


RAISE PRODUCTION!” 


(President Roosevelt to Donald M. Nelson) 


That puts it right up to every one of us! 





DAVIS BORING TOOL DIVISION 
LARKIN PACKER CO. © ST. LOUIS, U.S.A. 
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SALVAGE YOUR DULL, Wory 


CONVERT THEM INTO SHARP 
MIDGET MILLING CUTTERS 


There's good tool ste« 

files in your | t 

can convert dull r 

Milling Cutters } 

of Severance new-tool price. SO NOW 
TIME TO HELP SALVAGE AMERICA 
CIOUS SUPPLY OF TOOL STEEL. S: 
dulled rotary files to have us reg 
hard-biting, sharp-cutting Midget M 


“ 
NEW SEVERANCE MIDGET MILLING CUTTERS 


Standard finishing tools for ever 
and alloy, wood and plasti 
today by Severance to help spe¢ 
duction. Inside and outside del 
chatterless countersinks 

facing cutters, ele 

ers and special tools of every ty; 
able. Write for complete 
standard Severance Midget Millir 
special tools. 





MIDGET MILLING CUTTERS e PRECISION REGRINI 
SEVERANCE TOOL INDUSTRIES, IN SAGINAW, M 
PLANTS IN LONG ISLAND CITY, N.Y ETROIT 
FORT WAYNE, IND.: CHICAGO: AND LOS AN(¢ 
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GISHOLT SIMPLIMATIC LATHES require very little 
operator training. All functions of this machine are en- 
tirely automatic. The operator merely loads and removes 
the work. 


Such simple, automatic operation makes it possible for 
one man (or woman) to tend two or more Simplimatics. 


With multiple cutting and rts swift cycle of operations, 
the Simplimatic produces continuously, accurately — at 
a brisk pace that no skilled machinist ‘could ever equal. 


GISHOLT MACHINE COMPANY. -. East Washington Avenue, Madison, Wisconsin 


LOOK AHEAD ...KEEP AHEAD... WITH GISHOLT IMPROVEMENTS IN METAL TURNING 





TURRET LATHES «+ AUTOMATIC LATHES + BALANCING MACHINES 


! 







































NEW HANDS ! -2 thwmls/ 


Awkward, untrained hands, however willing. need the help of tools which 





simplify and speed up machine operations on precision parts — such tools 
as HECKER designs and builds. 


You can reduce the training and “breaking in” period for less experienced 


workers with HECKER tools, jigs and fixtures. Our engineers are familiar with 
this problem. They see it at close range in our own production of precision 
parts for well-known aircraft manufacturers. They can help solve the same 
problem in your plant by designing extra “skill”, accuracy and simplicity 
into HECKER tools for you. 


This organization of top-flight tool engineers and specialists welcomes a 


trial on one of your tooling problems. There’s no better way to prove, to your 
own satisfaction, that HECKER can help you speed up production, whether your 
workers are new hands or old heads. Write A. W. Hecker, 1988 East 66th 
Street, Cleveland, Ohio, or 517 New Center Building, Detroit, Michigan. 





DESIGNERS AND BUILDERS OF TOOLS, JIGS AND FIXTURES...FABRICATORS OF AIRCRAFT PARTS 
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HE Lo-swing IMP Lathe now incorporates many 

new features, several of which can be credited to 
he wide experience gained in war production. For 
mall work demanding high speeds, fine finishes and 
Nireme accuracy, the IMP has earned an enviable 
putation. Its sturdy, compact design makes it like- 
ise suitable for turning heavier work such as small 
istons, bushings, gear blanks, etc. 
because of its integral unit design, the Lo-swing IMP 
ends itself to practically unlimited tooling possibili- 
ies. A Third Slide or Over-arm is available for ad- 
litional facing, grooving and chamfering operations 
ither roughing or finishing. 
A recently issued Bulletin, No. N 42, fully describes 
his versatile lathe. Write for your copy today. 


ENECA FALLS MACHINE CO., SENECA FALLS, N. Y. 
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-.. WITH 


SIMPLIFIED CHANGE-OVER 
MECHANISM. 

SMOOTH, HIGH-SPEED DRIVE 
THRU MULTIPLE “’V” BELTS. 
SPINDLE MOUNTED ON 
SELECTED PRECISION BALL- 
BEARINGS FOR SPEEDS UP 
TO 5000 R. P.M. 

FINE FEEDS FOR DIAMOND 
TURNING. 

UNIQUE HEAD AND TAIL- 
STOCK DESIGN PERMITS CAR- 
RIAGE SLIDE TO PASS BY. 
MANY FEATURES THAT RE- 
DUCE SET-UP TIME. 








MODERN FULLY-AUTOMATIC LATHE — 





































RIGHT HAND—SHOWN 
LEFT HAND—OPPOSITE 


RIGHT HAND—SHOWN 


CARBIDE-TIPPED LEFT HAND—OPPOSITE 


STANDARD TOOLS 
available for 


QUICK DELIVERY 


For turning, boring and facing operations, here 
are tools engineered and manufactured by Car- SQUARE NOSE 
bide-Tool specialists to do the job accurately 
throughout a long period of use. Prompt delivery 
made from our stock of standard sizes in two 


grades: for general purpose cutting and for cut- 


ting steel. 


*« 
ROUND NOSE 


SUPER TOOL CO. oon mince 
Carkide “Tipped “Jools 


FOR TURNING ° FACING ° REAMING . SPOTFACING ° BROACHING 


FORMING e« GRINDER RESTS ¢ WEAR PARTS e BORING ¢« MILLING ¢ DRILLING 
GROOVING e COUNTERBORING e SHAVING e CENTERS e¢ SPECIAL PURPOSES 





Write for New General Catalog 
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black and spaceless night 
riea’s avenging Air Raid- 
ependent for their sight, 
ad slugging power on pre- 
astruments and* controls 
» such famed manufactur- 

ircraft precision equip- 


cisio! 
made 


ers 





NUaght Ciaiders - 


ment as Sperry, Bendix, Kollsman, 
Norden and others. 

Today every available Ceco 
Automatic Universal Precision 
Screw Machine is at work helping 
to produce, economically and at 
high speed, the extremely accu- 


CECO’S OUTSTANDING ADVANTAGES 


* 


BREME ACCURACY. Ceco holds tolerances to .0003”. 


yVED ECONOMY. In many cases Ceco produces 


a 


hed piece from bar stock without a second opera- 


tor finish and tolerance. 


SPEED. Ceco has a Master Speed Ranger 
ch gives from 680 to 7500 R.P.M. spindle speed 
the turn of a handwheel. No changing gears, 
illeys. Ceco’s Cam Shaft has a range of 
yds to 8 minutes. No gears to change. 


Ceco’s Precision Roller Bearing Spindle 
n adjustment. Operates at faster speed 
ol at high speed. Ceco’s Constant Rise 


chanism gives more accurate 


feeding. 





rate precision parts for the amaz- 
ing mechanical “brains” which 
guide our gallant sky fighters from 
take-off to target—and back again. 


‘hat is where Ceco Automatics 
come in and stay in until Victory. 


AFTER -VICTORY 
Ceco Automatics will serve the 
makers of instruments, controls, 
appliances and devices which will 
bring to a post war world a new 
era of comfort and efficiency. 





SWISS TYPE 


Fal 


UNIVERSAL PRECISION 
SCREW MACHINES 


Engineered and Manufactured by 


THE CITY ENGINEERING COMPANY 
. Dayton, Ohio 


Since 1909, Designers and Builders 
of Tools, Dies, Fixtures 

apd Special Purpose Machinery. 

! 














COMPARATIVE PERFORMANCE SHOWING 
THE ADVANTAGE OF USING TANTUNG 
IN SCREW MACHINE OPERATION 















Y  NS3-24TH'D — 
PITCH DIA.=MAX..775 MIN. 772" 


MAX. MAJOR DIA. O.D. —- .802” 
_ MIN. MAJOR DIA.O.D.- .7954" 
TH'D DIM. ARE BEFORE PLATING 


4s2. X AS°CHAMFER 
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TURN, FORM, THREAD 


tat sae.2o0 }»© MACHINE: CLEVELAND AUTOMATIC and *W&S #4 cootanr on Operation: “Nie cor on 























TOOLING ACTUAL TIME PIECES PER HOUR COST PER 100 PIECES | SPEED 
* HIGH. SPEED ‘STEEL 3.55 16.9 $5.92 320 
‘HIGH- SPEED STEEL AND TANTUNG 2.85 21.0 4.76 560 
TANTUNG 1.55 38.7 2.58 | 800 
NOTE —Tantung shows its unquestioned supe- Tantung is not a substitute for carbides. Use 
riority over high-speed steel. Analysis shows when where carbides cannot be used. Tantung is a hard, 
Tantung tools were used exclusively —PRODUC- tough, cast, non-ferrous alloy. Its efficiency and 
TION was more than doubled— 129 %—TIME— outstanding performance is made possible by the 
more than halved—55.7%—COST cut more than inclusion of tantalum carbide. Send for Tantung 
in half—56.4%. Performance Data Book. 


TANTUNG + ECONOMY > ALL PURPOSE+ CUTTING OFF + SPECIAL TOOLS+SOLID TOOL BITS+* MILLING CUTTER BLADES 


4313 


WASCOLOW: RA Mi i ‘coereandt 


11CAGO, HLLINOL: RIC : AN PSERVICE IN PRINCIPAL CITIES 
1D. P TDs, HAMILTON, ONTARIO 
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MEANS 


MORE WORK - LESS FATIGUE 


ACTUAL SIZE 


Power a-plenty in ARO Pneu- 
matic Tools fora great variety standard 
of small tool jobs—yet ARO of greater pro- 
Engineering has packed this duction with less fatigue. 


power into a surprisingly Ideal for today’s needs—es- 
emall unit! pecially for women operators! 

By doing jobs of drilling, Simple in design... Rugged 
nut-setting, serew-driving,  ...Dependable...Stall-proof... 


grinding, sanding and similar _Light in weight. Send for com- 
operationsformerlyrequiring plete new catalog or see your 


larger tools, ARO sets anew ARO Jobber. 


THE PU tem teltiil | ii. paeee) ite) 7 vile), ma) a7-1, Mae). i fe) 
Pneumatic Tools ...Lubricating Equipment... 
Aircraft Products 


APRIL, 1943 
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HEAVY DUTY, SLIDING BED 
GAP TURRET LATHES HANDLE 
LARGE, UNWIELDY WORK 








For Turning and Boring Operations on Large Non-Symmetrical Pari 


The Heavy Duty Sliding Bed Gap Turret Lathe, an inno- 
vation of the Libby Division of the International Machine 
Tool Corporation, is proving an outstanding advantage 
in plants manufacturing landing gear struts, wheel forks, 


large Navy valves, etc. The additional swing—84‘'’— 





Here is a typical application of the Sliding Bed Gap 
Turret Lathe . .. machining airplane wheel forks. The 
bed is adjusted by power to hold the gap width to a 
minimum for the work at hand. If need be, the gap may 
be widened to 44” from the face of the chuck on this 
machine. After positioning, the adjustable bed is rigidly 
held by large clamps and bolts to the heavy cast iron 
sub-base. 


In this operation the wheel fork is mounted on a large 
special fixture which weighs approximately 3,000 Ibs. 
The parts are solid steel forgings and are machined from 
each end, performing turning, boring, drilling and radius 


provided by the adjustable gap bed permits ¢ 
ing of parts having angular extensions or 

rical shapes. In addition, the gap may be clos: 
ing the machine to a conventional turret lath: 


the use of both tool post and turret tools 





ANDIN 














forming operations. The end shown was cor 
1 hour and 20 minutes. 

Our engineers, specialists in turning and bo 
heavy work, will be glad to make suggestions | 
ling parts of this nature on turret 
lathes without obligation. 


THIS FREE BOOKLET contains ad- 
ditional information concerning 
other valuable features of the Libby 
Heavy Duty Turret Lathes. . . write 
for your copy today. Write to the 
Libby Division, 1130 W. 21st 
Street, Indianapolis, Indiana. 





INTERNATIONAL MACHINE TOOL CORPORATION 
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AERO TOOL COMPANY + BURBANK, CALIFORNIA 


APRIL, 1943 





















Frox the threat of abysmal global darkness, our 
world is gradually emerging into the Light of Freedom. The 
prospect of eventual Victory is but a reflection of America’s 
collosal and unequalled capacity for production . . . a record 
output that would be impossible without TOOLS! 

@ LATROBE is proud to play its role through the development of 
quality high-speed steels, so vital to Industry's manifold cutting 
operations. 

The service of Latrobe's highly specialized organization is 


at the command of every tool producer... with modern re- 
search, skilled engineering and timely technical assistance 


MAIN OFFICES and PLANT 


CUTTING A PATH. £0 VICTOR 





bi ATROE E 


ELECTRIC STEEL COMPANY 


LATROBE: 
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Hundreds of these Jarvis Propeller 
Sanding, Polishing and Buffing 
Machines are working around the 
clock. They speed the production of 
aircraft propellers in all the leading 
propeller plants of the Nation. 


THE CHARLES L. JARVIS CO., MIDDLETOWN, CONN. 


TAPPING ATTACHMENTS ¢« FLEXIBLE SHAFT MACHINES » GROUND ROTARY FILES 


APRIL, 1943 
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© A COMPLETE LINE a 
aR ceroror 
WRU ea) BULLETIN 


RANGING in CAPACITIES || 























At Thompson Aircraft Prod- 
ucts Company, batteries of 
Acme-Gridley Automatics 
are attaining a degree of 
accuracy never before pos- 
sible in mass production. 


0 (] 


l'wo and three times faster than they have ever 
been produced before, metal parts in great variety, 
machined with the utmost precision—those are 
the demands of a war production greater than any 
nation has ever met! 

Acme-Gridley Automatics are turning out these 
parts, at speeds and feeds limited only by the 
capacity of tools to stand up under 24-hour 


schedules. 





170 EAST 1 





31S’ STREET 
MCME-GRIDLEY 4-6 AND 8 SPINDLE BAR AND CHUCKING AUTOMATICS + SINGLE SPINDLE AUTOMATICS » AUTOMATIC THREADING DIES 


AWN TADG . CPOCW MAPUINC DOANAPTS _ TUC PUDAMNIOAE jist CunToure 











These 4, 6 and 8-spindle machines are quickly 
adapted to many classes of work, often as many as 
20 operations on a single set-up. Large tooling 
area speeds setting up. Operation is convenient, 
output is uniform, costs are low. 

And when industry goes to work on the growing 
backlog of peace-time needs, Acme-Gridleys will 
be ready to carry their full share of the load—at 


lower costs than ever before. 








be 











» CLEVELAND. OHIO 


nneivyiur arernirunr 
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SPECIFICATIONS 


® Swing Over Bed, 10” 

® Bed Length, 434%” 

@ Spindle Hole, 25/32” 
Capacity, %” 

@ Pre-Loaded Precision Ball 
Bearing Spindle 
Mounting 

® 12 Spindle Speeds, 

30 to 1450 R.P.M. 

® Cross Slide Stroke, 3%” 

® Six-Position, Automatic 
Indexing Turret 

®@ Stroke of Turret, 444" 

® Precision Ground Ways: 
2 Prismatic V-Ways and 
2 Flat Ways 








~~ weneke kek * 





Logan Speed Collet Chutk for the No. 850 Lathe or others 
with a 142" x 8-thread spindle nose. Capacity: 5” round 
bar stock. Quick actidg. Positive squeeze grip actuated 


No. 850 Logan Manu 
by plastic hand wheel. No keys or wrenches. 


facturing Turret Lathe 


AN ACCURATE TURRET LATHE 
for SMALL PARTS PRODUCTION 


Developed to meet war “#hdustry’s urgent need for a fine tool 
capable of continuous/production with sustained accuracy, the 
No. 850 Logan Turre#Lathe has surpassed all expectations. Within 
the limits of its cgfacity (%"" round bar stock) it will turn out parts 
with the same frecision, and with equal or greater speed as that 
of heavier eguipment, which can be released for larger work. And, 
of course/ the investment and operating costs are proportionate 
to its size. Complete description and specifications on request. 


LOGAN ENGINEERING COMPANY - Chicago, Illinois 




















yA NAME TO REMEMBER WHEN YOU THINK OF LATHES 
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SERRE 
“—shortage of skilled tool makers 


pew tool designs = new steels 
Oncbarted applications ie new treatments 
bigh precision— ; . N=restricted choice ef steels 
eae se . Sy 









3) 4 
[CG on wartime tool steel problems 


Top speed war production demands TOOLS — more tools than dreamed 
of in peace time — new kinds of tools for new war time jobs. The tool 
industry is tackling this tremendous task short of skilled tool makers and 


restricted by shortages in their choice of steels 


Solutions to these new problems are being worked out every day by the 
tool industry. Frankly, we don’t have all the answers but our contacts with 
American tool makers determined to win this war puts us in a position to 
assist you in finding solutions to some of the particular problems that may 


be facing you. 


On your problems of steel selection and treatment of tool steels, we would 
be very glad to have you get in touch with us. For your convenience, we 


are listing below the addresses of our district offices. 


COPPERWELD STEEL COMPANY - WARREN, OHIO 











pinged BUFFALO —1127 Liberty Bank Building Washington 7283 
ee CHICAGO 122. Michigan Avenue Harrison 1411 
3 ) p p a O CLEVELAND 1158 Union Commerce Building Cherry 1326 
wele) Maha 7 285 DETROIT 7-251 General Motors Building _—Trinity 1-1760 
NEW YORK 117 Liberty Street Cortlandt 7-8314 








APRIL, 1943 53 





























D 






Grinding taper keys on 
Blanchard No. 18 Surface 


Grinder 


% Production 
Ly’ VEN though fixtures are sometimes neces- 


sary on a Blanchard Surface Grinder, a Adaptability 





simple design is often very satisfactory. A simple , : 
: fs . Fixture Saving 

tapered shoe is used for holding 16 tapered keys 

in the set-up shown above. 14° to 12” of stock is Operation Saving 

removed from one side of each key to limits of 


002. 48 pieces are ground per hour. Material Saving 


If greater production is required, two fixtures : : 
7 | | Fine Finish 





could easily be accommodated on the 36° mag- 
netic chuck. Magnetism holds the fixture on the Flatness 


chuck and helps to hold the work down in the 
Close Limits 


fixtures, 





+ wicks Especially 
valuable on jobs like 


the one illustrated. 





Send for your free copy of “Work Done on 
the Blanchard.” This book shows over 100 
actual jobs where the Blanchard Principle 
is earning profits for Blanchard owners. 
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HIGH PRODUCTION THAT SPE 


CISION is the “secret weapon” 

flies “into the blue horizon” 

h the fighting lads who man 
erican-made planes. 

America’s aircraft plants and 

r metal-working industries, high 

eed automatic machinery specially 


lesigned and built by Davis & 
1ompson, has advanced new stand- 
ids of precision and speed . . 

igher precision parts, in greater 
umbers, are being made faster than 


ver before in history. 


Fortified by many years of pre-war 
«perience, Davis & Thompson engi- 
ers are boosting production 
y creating multiple-spindle 
boring, drilling, milling ma- 
chines and other high speed 
recision units . . . rugged, 
compact, hydraulically oper- 
ited, fully automatic machines 


to meet specific requirements. 


Write for copy of the book, 
“VICTORY PRODUCTION” 


DAVIS & THOMPSON COMPANY 


Milwaukee, Wisconsin, U.S.A. 


BUY MORE U. S. WAR BONDS! 





The machine shown here, for instance, automatically com- 
pletes approximately 20 steps in the process of rough and 
finish-milling on aircraft engine connecting rods, on a 
single setup, with unvarying precision and speed that cuts 
production time down to a fraction of former methods. 
This uniform accuracy simplifies final inspection, precludes 
rejections, saves vital metal and manpower. The operator 
merely touches the proper control buttons on this hydrau 
lically operated machine and ultra-automatic devices 
activate the complete operating cycle. 


y Nel ROTO-MATIC HIGH PRODUCTION MACHINERY 


APRIL, 1943 
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BIG or LivtLe 


LANDIS GRINDS THEM FAST 


Both races illustrated are used in the operator. Another manufacturer uscs Lan- 

of avrchaft. That means pro- dis No. 2 Race-A-Ways for grinding. the 

duction i. of vital unportance. One meas- Ua haceways of Yo. 207 outer racer. 
wes 7%” in diameter, while the other Each machine grinds an average of 


measures only %”. However, this prosonts naces every hour with one man 
no problem because by using the Landia two machines. 
Mo. 1 and Landis. No. 2 Race-A-Way Pena Onan St A uit anes 


Gainders, thease, and. the mau Alges of Onez operator tan Aandi fwi 
naces in between can be productively you can understand. ue Sandie equp- 
ground meant means added production, whether 

One manufacturer uses Landia No. 1 your raced be large or samall. 
Race-A-Ways for grinding the inner 





aaceways of No. 203 outer races. Produc- Unusual Performance 
tion averages 250 pieces por hour per As Usual 
WAY NESBORO, 
SPINDLE 
, , | AUTOMATIC to > eresse AUTOMATIC 
Ty : > GRINDING (t acne WHEEL 
CYCLE 50.000 8. 20. > RESET 
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FEATURING FEATURES 


OF LOVEJOY TYPE “A” MILLING CUTTERS 


Lovejoy type ‘A’ inserted-tooth Milling Cut- 
ters have features that put them in a class with 
solid mills regarding strength and rigidity—and 
ina class by themselves regarding convenience, 
production and economy. 


] Rugged support for cutting edge of blade — 
whether it is solid High Speed Steel, Stellite, Rex- 
alloy or Tungsten Carbide. 


Y Round hole in housing eliminates tendency to 
fracture under coarse feeds at high speeds. 


3 Tough forged steel housing. 


Positive locking device for blade makes it easy 
to compensate for wear and grinding. 


5 


6 


8 


Finely serrated blade and shoe guarantee mini- 
mum metal removed from blade when resharp- 
ening. 


Serrations are on the front of the blade—not on 
the back, or locating side. 


Lovejoy blades are interchangeable over a wide 
range of sizes. High Speed Steel, Cemented- 
Carbide, Stellite, and Rexalloy blades are carried 


in stock for immediate shipment. 


Bores are precision ground concentric with the 
face of the cutter. 


There is a complete line of Lovejoy positive- 
locking Milling Cutters to meet every require- 
ment—details and specifications will be found 
in the Lovejoy Catalog. Send the coupon today! 





LOVEJOY TOOL COMPANY, 


SPRINGFIELD, VERMONT, U.S. A. 





APRIL, 1943 


Inc. 





Please mail me the 24-page Lovejoy catalog covec- 
ing the full line of Lovejoy Mills. 

NAME TITLE 
COMPANY 

STREET 


ian) STATE 
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EXPERTS not required! 


You can train inexperienced men or women in a 
comparatively short time to obtain quantity and 
quality production on Monarch lathes without 
undue fatigue. This is because Monarch engineers 
have always considered simplicity of operation to 
be a basic factor of design. 

Such characteristics as simplified control of 
speeds and feeds and thread chasing ... ease of 
mounting plates, chucks or fixtures on spindle 

. automatic lubrication of all major units... 
large diameter, direct reading micrometer dials 
and other features remove the strain of learning. 
shorten training periods and result in more rapid 


progress toward quality production. 
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With this background, operators can take quick 








advantage of Monarch production lathes, too 
makers’ lathes, Monarch-Keller automatic forn 
ing turning machines and Monarch automati 
sizing lathes, all of which are doing important 
war work in plants throughout the world 

With the pressure on all of us to produce 
“faster for fighters”, we suggest that you review 
the versatility of Monarch lathes and the wid 
variety of work which they can do in you 
plant as they are doing so successfully in other 
plants. If our engineers can help vou, they are 
your service. 


THE MONARCH MACHINE TOOL COMPANY SIDNEY - OHIC 


TURNING FIELD 
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Bi New FITCHBURG ADJUSTABLE «ryec eR 
Anu a... 


FROM O degrees to 45 degrees 































































The Fitchburg Adjustable “Type C" Angular Head Grind- 
ing Machine is another single application of the Fitchburg 
Standard Bowgage Wheelhead Unit. The “Type C” is 
designed to handle a wide range, and a number of types of 
jobs. In finding ways to cut your grinding time and costs it 
will pay to consider what this machine can do. 

This newest of Fitchburg plain cylindrical grinders has a 
Standard Wheelhead Unit mounted so that it may be located 
to grind from O degrees up to a 45-degree angle. Pre- 
viously angular head grinding machines have been equipped 
with fixed heads for single purpose grinding. The Bowgage 
head on the Fitchburg “Type C"' is adjustable and can be 
swivelled to various positions for standard plain grinding, 
thus providing greater grinding utility. The head goes 
through a completely automatic cycle — rapid traverse to 
work, correct feed, grinding dwell and rapid return. The 
workhead is adjustable for various lengths of work and the 
work spindle can be equipped for single or variable work 
speeds. The trueing device is hand operated and mounted on 
the work table. 

The Fitchburg “Type C”’ grinder is designed to meet war 
time production speed and maintain highest efficiency. Ease 
of operation is assured by centralized controls. In every de- 
tail it meets all the requirements of plain cylindrical and 
taper grinding —in large or small lots of work, with 
assured accuracy and fine finish, at low cost. 








Send for new fully illustrated folder — 
write for it on your business letter-head 
— it will be mailed free 












cH 5 U ae G GRINDING MACHINE CORP. 


SQ 
FITCHBURG, MASSACHUSETTS, U.S.A.j 


Manufacturers of —Bowgage Wheelhead Units, Multiple Precision Grinding Units, Spline Grinders, 
Cylindrical Grinders, Gear Grinders, Bath Full Universal Grinders and Special Purpose Grinders. 
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o o © IN A WAR OF METAL 
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*K Keep your machine tools in fighting trim by ENGINEERED REBUILDING 


= 


* 


Every piece of ordnance from the blue- 
print to the battlefield takes shape 
through machine tools. Not enough 
metal is available to build all of the 
machine tools required. Therefore, in- 


* dustry must make the most of those it 


has. This can be successfully achieved 
by keeping machine tools in fighting 


trim, by Engineered Rebuilding whe 
they need repair. e Simmons has solve 
machine tool rebuilding and mainte 
nance problems for leading armament 
plants. Learn how we can help 
Send today for a copy of “The Sim: 
Way: Simmons Machine Tool Cor] 
tion, 1810 N. Broadway, Albany, N.Y 


SIMMONS Eugincered MACHINE TOOL REBUILDING 
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THROW ONLY 
SCRAP /00lS 
HERE « / 


> 





The tungsten, molybdenum, chromium and 
other elements that harden your high speed 
tools are more critical than steel. To insure 
their preservation, segregate tools from 


other steel scrap — keep tools of the same 
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; 
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alloy type together. To insure a continued 
and plentiful supply of new high speed 
tools, get your old tools and dies to the 
scrap dealer or back to the mill just as 


soon as you have no further use for them. 
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“yASsSUH, MR. MORGAN, 
MY CUSTOMERS ALLU 
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CAST IRON AND SEMI-STEEL FOUND 


42 


FOUNDRY AND MACHINE CO. 
328 N. SANGAMON ST., CHICAGO 





5 | COMES ! BACK 


FUNNY, isn’t it, how most men 
go out of their way to patronize 
their favorite boot-black? It just 
goes to prove that frie naly busi 
ness relationships are important 


It's an old Pyott policy (es 
tablished 46 years ago) to make 
friends out of customers by 
giving special attention to their 
specific needs and preferences 
by extending ourselves beyond 
the skillful execution of their 
orders when the occasion requires 
it—by offering suggestions for 
lowering costs and expediting 
deliveries. 


As a user of pulleys, gears, 
sheaves, sprockets and castings, 
you may not be enjoying the ben 
efits of PYOTT Service unless 
you are a Pyott customer, which 
costs nothing extra. Why don’t 
you give us a trial and learn for 
yourself by personal experience? 


The four Pyott Catalogs give eng 
neering information and prices 
Sprockets, Gears, Pulleys, Sheaves and 
V-Belt Drives. Any or all are free 
for the asking. Please use compan) 
letterhead u ie n requesting them 


RY WORK 
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RIGHT DRESS” for 
abrasive grinding 
wheels is sometimes 
hard to obtain. When 
grinding wheels are to be 
dressed to close tolerances, 
the dresser must be sturdy, 
flexible, accurate and fast. 

RIGHT DRESS* can be ob- 
tained, easily and rapidly, by 
using the VINCO (B-1) ANGLE 
TANGENT TO RADIUS DRESSER, 
which combines all of the above 
requirements. It incorporates the basic 
patented principle of dressing radii, 
angles, and angles tangent to radii on 
abrasive grinding wheels, from the 
same axis without removing the dia- 
mond. 

RIGHT DRESS*, with the VINCO (B-1) 
DRESSER is accurate to within .0001”, 
reducing time and expense, and giving 
trouble-free service at all times. This 
dresser can be adapted for use on all 
surface grinders, and on most external, 
internal and cutter grinders. 


* Remember, the RIGHT Dresser, the 
RIGHT operator, the RIGHT grinding 
wheel, mean the RIGHT DRESS, the cor- 
rect and accurate form for every dress- 
ing operation. 


VIN CO 


CORPORATION 


8857 SCHAEFER HIGHWAY 
DETROIT ° ° MICHIGAN 
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Saving minutes for 


The starnina that takes Martin air- 
craft all around the world—successful 
in battle on every front—dependable 
in transport operations—is built in at 
the Martin plants in thousands of 
precise details. Martin production 
knowledge takes advantage of every 
manufacturing short cut to save sec- 
onds and minutes and swell output. 

One of these modern manufacturing 
operations is the precision straighten- 
ing of struts and other parts. This 
work is more accurate and easier to 
handle on this Hannifin hydraulic 


HANNIFIN 


press equipped with the exclusive sen- 
sitive pressure control. This control of 
ram pressures with a single hand lever 
or foot pedal is so simple and natural 
that operators consistently maintain 
high production rates on precision 
work. Finger-tip control is infinitely 
variable, delivering any ram pressure 
from a few pounds to full capacity, in 
proportion to the control lever move- 
ment. 

Hannifin hydraulic presses are built 
in a wide range of standard types, 


Vigdrauléc PRESSES 


At a plant of 

The Glenn L. Martin Company 
Hannifin 75-ton hydraulic 

press with long table, being 
used for straightening 

heavy struts. Ram stroke is 
adjustable, to avoid unnecessary 
up-travel in production 


operations 
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capacities 5 tons to 200 tx ia 


straightening, assembly, formi and 
similar work involving the applicatio; 
of pressure. Standard designs can be 
readily modified in table construction, 
gap, reach, and ram stroke, to meet 


individual needs. Write for press bu] 
letins or consult Hannifin engineers 
for specific recommendations 


* 


HANNIFIN MANUFACTURING COMPANY 
621-631 South Kolmar Ave., Chicago, Illinois 


Detroit Representative: R. A. Bean, Hayward Building 
4829 Woodward Avenue ¢ Telepione Columbia 4949 
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PRODUCTION PERSPECTIVES: 


LAST-MINUTE NEWS REVIEW of MASS 


MANUFACTURING 
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BEGINS IN THE TOOL Ci Ig 


Broaches 
more space 


TOO, 


Perhaps you've been thinking, ‘Yes, I'd like to plan my 
tool crib to take better care of my tools — but the plant can’ 
give me more floor space.” 
Then you'll be interested in seeing how some plants im 
proved their tool storage, and saved space too! 
As these photographs show, space may be saved by 

1. Rearrangement of storage facilities. 

Photo courtesy of Arma Corporation. Brooklyn, NY 2. Alteration or substitution of equipment. 
3. Utilizing waste floor or wall space 

Dead Space ily found in center of ertb utilized by doubl 


deck “shanti e ' cabinet lools hang on sides, bulky items 


ety 


Yes, your tool crib can pay big rewards for a little ca 
thought. 


Doors are used for ind out tool check 


GREENFIELD TAP AND DIE CORPORATION 


GREENFIELD, MASSACHUSETTS 





Detroit PLANT: 5850 S i Blvd 
*\WAREHOUSES in New York, Cl go and Los A 
In Canada 
TAPS - - - DIES GAGES TWIST DRILLS - SCREW PLATES GREENFIELD Tap anD Die Corp. oF Canapa, Ltp, Ga 
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Mass Production 


‘tarts With DESIGN 


A. E. RYLANDER 


TECHNICAL EDITOR 


Design does not necessarily imply drawings or layout; in a broad- 


er interpretation, it means planning to get maximum produc- 


tion from all machines and tools, be they simple or complex. 


W MAY put the productive time 
f a tool as that interval when 
tally removing or shaping 


rhe rest as loading and 
unclamping and unloading, 


picking up workpieces and disposing 
them —is idle time as far as the tool 
is concerned. The less the idle time, 
the more the tool will produce per 


hour. All this is obvious and element 
iry, yet, in the writer’s review of tool 
esign and plant layout, altogether 
» little consideration is given to 
se factors that sway the balance 
favor of productive time. In fact, 
it is the writer’s belief that, by and 
ge, the productive time of most 
ls could be considerably increased 
t doubled through judicious con- 
leration of such manual operations 

s handling and disposal. 
We know, of course, that there are 
ses where the idle time cannot be 
ally cut, but that doesn’t alter 
he fact that it exists. Take, for ex- 
nple, a large blanking or forming 
ress running eight strokes per min 
ite. The idle interval would approx- 
ite the active, but in that interval 
the operator or operators remove a 
nching and insert a blank. Even 
the magazine feed and auto- 
ejection there is an interval of 
lle time; with such accessories, 
lowever, an operator might be run- 
ng several machines, or tending one 
ichine the speed of which precludes 
inual operation. Exceptions to the 
trary, however, idle time can be 
ed in most set-ups. And it all 
down to planning and designing 

)perator convenience. 


nsider the set-up shown in Fig- 
1. Two operators sit side by side, 
an accumulation table between, 
forming a bench operation. As 
set up, the table was high, (shown 
roken lines), so that the operator 
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at the right had to toss uphill, while 
the one at the left had to lift her arm 
to pick up a workpiece. The motions 
were awkward and unnatural, result 
ing in fatigue and irritation. Now 
production was not doubled as a re 
sult of dropping the table level to con 
venient height, but there was an in 
crease along with sweetened tempers 
and smoother motion 

Another set-up, involving cable 
stranders, is shown in Figure 2. In 
cidentally, these machines are used 
in textile, rope and electric cable pro 
duction, broad fields for tool engineer 
ing in themselves. Up to a few years 
ago, it was the custom to run thes: 
machines in tandem or gang-in-line 
to lay alternate reverse strands—i. 
the core would be wound righthand 
the next lamination left-hand, and 
n. The layout meant that an opera 
tor would have to walk from unit t 
unit to repair breaks — say anywhere 
from 15 to as many as 60 feet or more 

Then, by happy inspiration, the 
machines were decked, as shown it 
Fieure 3 


by that simple change th 
maximum walking distance was re 
duced to the length of one unit. ( 
incident illy, valuable floor space was 
gained since several units were now 
disposed of in the space formerly o 


rather 





All drawings schematic 
to show principle 
than detail 


PriGUKe 


ne. Obviously, productive 
ably increased while 


le was reduced 


While on the subject of cable man 
e operation consists of 
\ nd cable prior to tubing 
er coating. The tape 
sua tape of various widths 
is la n witha fiver provided with 
tension brake. It was the custom to 
put one 1 ita time into the flyer, 
then, when that ran out, to stop the 
machine, remove the cover plate, pick 


1) 


ip a fresh roll, thread it and patch 
Again a happy thought! The flyer was 

ide wide enough to take several 
rolls, and while it still meant stopping 
patch the break, it 
removing the cover plate 


the macnine 
obviated 
and picking up a fresh roll for each 
stop. It worked so well that, as a na- 
tural afterthought (why can’t we 
think of everything at once?) a sec- 
ond flyer was installed in place of the 
counterweight formerly — provided. 
\gain, no doubled time, but a con- 
siderable increase in production. The 
improved design is shown in Figure 
4, in which the original is shown in 
solid lines, the stages of change in 
broken lines. 

One other and more radical inno- 
vation was effected under the writer's 
observation. Heavy stranding, as the 
twisting of large cables to form over 
ill diameters of two inches and over, 
had formerly been done with hori- 
zontal machines. That required large 
flyers, as the cable reels might be 3C 
inches or more diameter and heavy 
in proportion; also, it entailed spid- 
ers for the disposition of jute with 
which to fill the interstices. The 
whole took up considerable floor 
space, required several operators and 
entailed an inordinate amount of 
walking. So, a vertical machine was 





v7 


























FIGURE 3. 
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designed as shown in Figurs 


the operator working on a p 


the strands converging at co! 
height and the finished cablk 


over an overhead pull-out ve 
From there, its descent to tl ke 
up on the floor betow provid 

time and safety for inspection. The 
flyer, running in a vertical plane, was 
enclosed by a guard rail, with the jute 
spiders disposed between the tie 
rods. The whole took up compara 


tively little space, using he 


lieu of length. And, while it 
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radically boost production (there was 
enough increase to pay for the ma 
chine in a year or so), there was the 
saving through requiring but one op 
erator, as well as plant space gained 
Coming back to more 
ground for most of us, 
purposely nondescript 
shown in Figure 6. There are st 
holes symmetrically disposed 
drilled, two tapped through and one 
stepped, tapped one side of the 
and drilled to comparatively 
tolerances on the near side of view 
By conventional practise, it was 
chined in a gang drill, one spincle 
provided with a multi-head for drilling 


familia 
consider the 


workpiece 
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, tap and clearance - 
yunterboring the stepped 
third to tap one hole at 
length of the thread was 

t a two-spindle head would 
nly a superfluous gesture. 

x fixture was used, with 

manually operated. 
viously, considerable time 
picking up and disposing 
in clamping and unloading, 
from spindle to spindle, 
The problem was resolved 
in Figure 7. Here, the lay- 

' gely schematic, since detail 

wou nly result in confusion of 

nes yway, it is hoped that verbal 
escription will be clear enough to 
nlement the drawing. In the im- 
layout, the part was machined 
horizontal drilling machine, 

fed by means of a spider and 
vided with rack and pinion, 

iwls and kick-offs. The right- 


F 





FIGURE 6. 


hand multi-head drills, the left-hand 
taps, to use present tense for con- 

enlence 
rhe workpiece is dropped loosely 
nto a stationary fixture, with the 
lamping effected by receding spring 
lungers in the bushing plate. That 
s, the bushing plate is its own clamp, 
somewhat after the manner of con- 
ventional pump jigs, wedging the 
workpiece the tighter as the spindles 
advance. As soon as the drilling is 
mpleted, the tapping head advances 
with the recession of the drill head; 
hence, the tapping is done with one 
tion. The tapping head comes to 
stop, when the receding drill head 
kicks off, meanwhile having preload- 
ed a spring which, on release, re- 
rses the tapping head, which then 
ks off. Just like that! simply 
ind not so complicated in exe- 

mn. 
me point may puzzle the reader: 
he matter of tap and clearance 
ing the stepped hole simultane- 
y. Duck soup! A combination 
ter drill, slightly modified, pro- 
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vided the tap drill, the larger diameter 
then acting as a reamer. As an added 
explanatory note, guide pins should 
be provided between fixture and drill 
head, but hardly necessary for the 
tapping head, since the taps float 
anyway. 

A method of handling (feeding and 
disposing) is shown in Figure 8. Th« 
idea is extremely simple and, wit! 
modifications, can be applied to a 
great many products. The workpiec« 
is manually fed into the chute and 
manually disposed during the in 
terval of cut. In the entire set-up, 
there are practically no more units 
involved than in the conventional lay 
out that preceded the improvement 
they’re just as different and differ 
ently disposed. Yet, the idle time is 
reduced to a minimum, the operator 
stands or sits comfortably and with 
out tiring movements, the whole re 


sulting in a 50 percent increase in 





THIS PART OF CHUTE ; 
1S A SPRING PAD, TO GO £ 
SOLID AS ORILL LEAD ADVANCES ¥ 


SPRING S 


production without extra labor cost. 
There are instances 
where workpieces may be hopper fed 
to the tool. And, with the combina- 
tion of simple air or hydraulic motors 


innumerable 


cylinders) comparatively — simple, 
standard machines may be made 
practically semi-automatic. As a 


matter of fact, there is little excuse, 
these days, for slow operations when 
we have so many commercial acces- 
sories for the expedition of manufac- 
ture. Solenoids and adjustable, hyper- 
sensitive switches and relays impart 
instantaneous response to impulses, 
ict as boosters or exciters to other- 
wise slower moving units. In this con- 
nection, however, the writer has yet 
to see a solenoid ideally suited to the 
tool engineer’s requirements. Some- 
thing will have to be done to improve 
them, but that is an item for future 
consideration 


THE END 


FIGURE 8. 
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For inspec- 
castings and even rivet 


ing the method is fast and dependable 


Some of the types of welding ap 
plications that are and should be 
X-ray examined are listed below 

{ ] B ) l iré ecte | 

te ig ure 
3s } i " tect 
! ‘ requet 
te ict 
3 str ect | i 
weldi inks 1 in 
brid 
(4) Ma elding if expe 
sive ichining 1s to be done 
it is trequently important t 
know I V ecinic 1 
te 
he defects that are frequently 


found in welding show 


general characteristics 
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Figure 1 shows radiographs of d 
fective welds, as well as a sound weld 
Characteristics are readily visible 

The defects that can be found in 
castings are readily describable, such 
as blow holes, inclusions, and shrinks 
Figures 2a, 2b and 2 


X-ray 


)} 


illustrate the 
value of examination of cast 
ings. 

\ large mid-western foundry, en 


gaged in the war effort 
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being examined 


the laboratory The sit 

last analysis is an indivi 
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WHAT ARE X RAYS? 


X rays area f f radiant 
gy, in many respects similar t 
light They trave t the ime 
and obey many ne law 
wave length is much shorter a1 
this peculiar pr which 
the to penet iterials 
would absorb or reflect longet 


The wave length of X 


FIGURE 1. 


ing considerable porosity and lack 
Next down shows weld cont 
ing great porosity. Below that, 

inclusions, undercutting of the po 
metal and some porosity are indicat 


fusion. 


Bottom is a good, sound weld. 
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At top is a radiograph of a weld ha 
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Practical application of X-ray to inspection of castings and welds may 
be furthered by knowledge of how it is used, what equipment is needed. 


hat of visible light. 
re these rays formed? Of 
‘planations, the newer and 
Planck’s “Quantom Theory” 
X rays are the result of 
flying back to their rightful 
their atomic structure from 
ey have been knockea pa a 
voltage electric stream. 
electrons that are replaced 
e the same ones that are 
ut; they may be from an 
or from the electroni 
lf. The atom, like humans 
self preservation and will 
remain in its natural stat 
go through th 
ture and strike no ele 


ns, which 
generate heat, a pheno- 
urs / per cent of the 
every one percent Ol 


e 1s 99 percent heat 
THE X-RAY TUBE 
erstand the use of X rays 


e following description 


l 


ents Of a system may be 

a8; 3 is a schemati lay 
eneral type of circuit. 

1e X-ray tube, source o! 

sists Ol two parts, the 

r negative and the anode o1 

e part enclosed in a suitably 


iss envelope from which ait 


een exhausted. The cathode 
e of electrons. It consists 
spiral filament of tungsten wire 
by about four amperes at 12 
\T. from a step-down transformer 
Surrounding the filament is a focusing 
which serves to direct the elec- 
s to a small area on the anode. 
When this filament is energized and 
incandescent it liberates 
small glowing particles which act as 
ridge in guiding the hi-speed elec- 
nic stream across the intervening 
space to the anode or positive part of 

the tube. 


\ mes 


he anode is usually a solid piece 
npper with its face cut to an an- 

gle of about 30 degrees. Set in this 
e isa small block of tungsten which 
the target or the place to where 
electron was directed. Tungsten 
used because of its high melting 
nt while the copper stem tends to 
duct and dissipate the heat rapid- 


\ radiator is usually used, either a 
type which allows air to circulate 
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FIGURE 2a. 


Figure 2a. a cast steel melting pot containing electric heating elements in the bottom. 
Figure 2b shows a cross-section of the pot, which verified radiographic findings, but 
failed to indicate the extent of porosity. 
porosity and lack of continuity in parent metal. 
in surface examination as shown in Figure 2a. 


FIGURE 2c. 





and cool it or sometimes an arrang 
ment is made where water or oil is the 
cooling agent. 


GENERATING APPARATUS 


For the production of X rays it 
essential to have directional, hi-volt 
age current. 

Current brought in on 220 V Af 
lines, 
which consists of a soft iron core, wire 
wrapped which has been tapped s 
all or part of it may be used to de 
liver varying voltages. Its purpose ts 
twofold. It serves as the control over 
the amount of current supplied to the 
transformer and supplies filament cur 
rent to the X ray tube necessary t 
the incandescence of the tube fila 
ment. 

To convert high voltage, alternat 
ing current to directional current, a 


enters an auto. transforme! 


























FIGURE 2b. 


Figure 2c, the radiograph, shows the 
No indications of any sort appeared 





devi es ire ll use whi h 


MmMbve! 


ire called rectifiers 
wo of the most commonly used in 


industrial radiograph are 





[he voltage suppressor type 
tifier. This type of suppressor 
’ ; ] ; 
a tube WwW cl 1 Imllal 
1i0 tube or X-rav tube ts in- 


in one side of the primary 
As electrons will onlv 


trom the catl ule to the 
de direction, on the electronic 
ternatives indicated by the ar 
: } 
the suppressor tube will ad- | 
the flow and complete the cir 


On the opposite alternation 


é ressor tube will not admit 
flow, the circuit is incomplete 
ffect vou have directional 
electronic flow \ resister is | 
hunted acro the suppressor | 
e to allow just enough inverse | 
urrent to flow across so the mag- } 
netic field is collapsed in readi- 
ne for the next alternation 
The iItage doubling type 
a Se | 
71 
| | 



































) it 
’ ++ 
FILAMENT _ > MILLIAMMETER || 
RMEOSTAT / : | 
| ’ X-RAY TUBE 1 
FILAMENT TT 
| _ STABILIZER 
| AUTOMATIC | Hi 
LINE . TIMER || Hi 
| SWITCH LPEOSTAT \ | HHH 
| — — ee || 
~ A | r a | | 
YyY » | 
- ——S/ eo 4+ > | i 
| et | 
a | | — 
| 220. > | | | | 
\ - st e+ ++— i] 
gocr: T X-RAY | 
| | SWITCH JO" 
| F RP) vol TMETER Ci 
HI 
| | f ] || ll 
| |wverse| — | |O}Il 
| poate + — SUPPRESSOR Tt \ — 
| t || 
a : ‘ , aa | ee 
FIGURE 3. 


bah ae | 
yf vty 
FILAMEN 7 
TRANSFORMER 

} 4 

| TT 

| t 

X-RAY TUBE 
~~ RARAEE gee | 

| . 
TUNGSTEN \ 1” . 
TARGET 

GROUND = 


fc 


reetees 


HIGH VOLTAGE 
TRANSFORMER 


Schematic layout of generally used type of X-ray machine circuit. Dotted lines div- 
ide high and low voltage. High voltage parts, right, are sealed in oil immersed con- 


tainer (approx. 20 by 30 by 40 inches). 


rhe voltage doubling or Villard 
type of circuit, as its name implies, 
doubles the voltage through a system 
of condensers and suppressor tubes. 
\s the system is somewhat complex, 
arrows show only the electronic flow. 

On the alternation (indicated by 
the arrow) the electrons pass through 
both valve tubes and condensers not 
entering X-ray tube, leaving a charge 
in each of the condensers. When the 
alternate cycle takes place, the charges 
in the condensers, plus the original 
voltage, are carried through the cir- 
cuit (not through valve tubes) and a 
double voltage is delivered. 


PROTECTIVE MEASURES 


Ihe hazards that the use of X rays 
present are considerable. Any or all 
of the body tissues may be damaged 
by exposure to them—the skin, blood 
and some of the internal organs being 
most readily affected. Operators and 
spectators must not only be cautioned 
against primary radiation, but against 
the secondary rays which are fre- 
quently forgotten or disregarded. 
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When the rays bounce off the original 
object, secondary or characteristic 
radiation is liberated and these rays 
are only slightly less dangerous than 
the original. 

If the technician must watch the 
operation there should be sufficient 
lead glass between himself and the 
rays as a shield. 

It is also well to carry a small piece 
of film upon which a solid object 
(such as a paper clip) has been fast- 
ened. This is carried for about two 
weeks, then developed. If the image 
of the solid object is upon the film, 
the protective precaution should be 
increased. Radiographers should also 
be given periodical blood tests so that 
the necessity for additional safeguard 
will be noted in adequate time to pre- 
vent damage from X-ray exposure. 

The high voltage used to generate 
X rays also demands reasonable pre- 
cautions. In modern installations 
shock-proofing and oil immersed ap- 
paratus, have lessened danger ap 
preciably, but the operator should 
periodically examine his equipment. 


Low voltage parts are on control panel. 


SCREENS 

When X rays strike a fil 
about one percent of the radiant ¢ 
ergy is absorbed by the film, the 
er 99 percent fails to perforn 
work, unless some method is used t 
convert it to useful form. Screens are 
the logical answer 

Certain chemicals, such as ca 
tungstate, have the power to al 
X rays and emit a blue or green 

i.e. fluoresce. This compound 
finely powdered, mixed with a suit 
binder and mounted on cardboat 
and is frequently used to intensily | 
action of X rays upon the fil: 

In industrial X ray, lead foil screens 
play an important part. It has be 
discovered that in voltages of ar 
200,000 lead tends to fluoresce 
ilarly to calcium tungstate and a 
lead also serves to absorb the unc 
sired secondary radiation, filn 
maximum clarity and detail ar 
tained. The voltage at which lead 
these properties obviously make 
more practicable on high voltags 
diography THE 
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Pilots for Progressive Dies 


sTANLEY R. COPE 


PRESIDENT 
L OF DIE DESIGN ENGINEERING 


Pp ire used in progressive dies 


ld the proper relationship 
the pierced holes and the 
nce these operations are done 
ite stations of the die, pro- 
ist be made to locate the 
irately between stations. 
plest application of pilots 
ised in ordinary 


¥ 


2-station 
blanking 
pilots are fastened in the 
punch. After the first set of 
ced first station) the 

a position under 

g punch so the previously 


pier< ing and 


idvanced t 


are almost directly un- 
ts. In the second stroke of 
second station) the pilots, 
ahead of the blanking 
t snugly into the holes and ac- 
ilign their position with that 
nking die allowing it to pro- 


} 


piece (Figure 1) 
progressive dies have more 
stations other pilots must 
ed in the station next to that 
pierces the first holes. To use a 
expression, holes must be immed 
picked up” (piloted) after 
ive been pierced. A common de- 
error provides for piercing a 
of holes and then skipping a 
n before providing pilots. Such 
nvariably have to be redesigned 


Direct Piloting: When pilots are used 
les in the blank itself, the applica- 
is known as direct piloting. For 

veral reasons direct piloting is not 
lways possible or practical. Chief 
ng these is the case where the 
nk has no holes. Other reasons for- 
ling the use of direct pilots are: 
ire too small, too close together, 
ear the edge of the blank, or too 
rate to chance injuring them. If 
is too thin it may prevent use of 
Set rules for all cases cannot 
le; but Figure 2 shows general 

les to direct piloting. 


ect Piloting: When piloting is de- 
but the direct method is found 
sible, indirect piloting is em 
With this system extra holes 

ed in the waste portion of the 
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FIGURE 1. 








strip in one station for use in succeed 
ing stations. 

Pilots are of two general type 
solid and spring. Solid pilots are bu 
solidly in the die. In the event thi 
miss the holes 
they either bend down the stock 


(as often happens 


pierce new holes. Spring pilots have 
spring back of them. If the pilot misse 
the hole the spring is compressed and 
the pilot recedes without damagins 
the strip. 

Solid pilots are always used whet 
they are located in the blanking punch 
Chey are also used in piloting other 
parts of the strip if the stock being 
used does not exceed 1/16-inch in 
thickness. Up to this thickness solid 
pilots will pierce holes almost as 
cleanly as piercing punches in case of 
a misfeed. For piloting in greater 
thicknesses outside of blanking 
punches, spring-backed pilots should 
be used. 

Pilots that serve 
are shown in Figure 3. In the top row 
are shown (types 1, 2, 3 and 4) the 
types of pilots which are placed direct 
ly in the blanking punch. The square 
which contain the pilots represent the 
blanking punch and the re 


il cular 


ve them the punch holders 


® Type |, a straight pilot, is used for 
ioles under :-inch diameter, It is 
ked by a set screw which provides 
adjustment after the punch has 
been ground, and permits quick re 
placement in event of breakage 
@ Type 2, the common shoulder pilot, 
s recommended for holes %-inch to 
Standard propor- 
tions of shoulder pilots are given in 


inch diameter 


the tables which also accompany this 
text 

@Type 3, the threaded shank pilot, is 
preferred for use on high-speed dies 
1r where there is a danger of the pilot 
being noticed 


falling out without 


Thousands of blanks each year are 
because pilots fall out or 
break off and remain unnoticed. 


@ Type 4, the screw type, is used for 


spoiled 


piloting in holes over 34-inch diam 
eter. Pilots with large shanks are dif 
ficult to hold in place by simple press 
fitting 
@ Type 5, a solid pilot, is used as a 
direct or indirect pilot outside the 
blanking stage. It is made from drill 
rod and is hardened and polished. A 
¥ 


small hardened plate is provided to 


improper design and use of pilots wastes time and money 


in redesigning dies. 


Facts on proper application are 


presented in this article—save for the “know-how” file. 
































Stock too thin. Pilots would 
distort holes rather than pull 
the strip. 


3 PUNCH 





Holes too small. Difficult for 
pilots to enter and adjust 
strip. 





S15 puncn 
3. 


ey 


Holes too accurate. In this 
instance, the pilots might 
destroy size. 








- 


lay 
ay, 





No holes in the blank. Siot 
punched in the preceding 

















Holes too near each other. 
Pilots must be 
spaced for accurate gaging. 


reasonably for stems of pilots would 


Holes in weak area. Center 
of blank would bend down 
station. rather than pull strip. 





wi 


Holes too near edges. Hols, 





weaken the punch. 


a 
YS | 


| 






Hole illustrated here is too 
fancy. Obviously difficult to 
pilot in. 





FIGURE 2. REASONS FOR INDIRECT PILOTING. 


prevent it from becoming imbedded 
in the punch holder. Pin pilots (such 
as this type) must be guided in a 
hardened bushing in the stripper. They 
should not be used where space per- 
mits the use of the headed pilots 
(shown in type 6). 

@ Type 6, a headed pilot, serves the 
same purpose as type 5, but is not as 
subject to bending or breaking. Head- 
ed pilots are made of tool steel, hard- 
ened and ground. 

@ Type 7, a quill pilot, illustrates a 
third method of constructing a pilot. 
It consists of a piece of hardened drill 
rod of correct diameter pressed lightly 
in a machine steel quill (holder) and 
backed up by a standard hardened 
set screw. It is recommended for use 
in holes under 3/16-inch diameter. 
Quill type pilots are very strong be- 
cause they are well supported and are 
free from steps or shoulders which 
often cause a pilot to become brittle 
after it is hardened. They can be re- 
placed more quickly than other pilots 
in case of breakage. Pin pilots under 
3/16-inch diameters are apt to be- 
come bent quickly. Headed pilots 


74 


snap off readily. These troubles be- 
come more prevalent when piloting in 
metal of heavier gage. 

@ Type 8 pilot is a form used with 
blanking punches which are not round. 
It is similar to type 4. A dowel pin is 
provided to prevent the pilot from 
turning out of proper position. Some 
designers mill a hole in the punch of 
the same shape as the pilot and fit a 
straight pilot into it. Then a dowel pin 
is not required. But this method is 
more expensive than that shown in 
type 8. The liberal space under the 
shoulders of types 4 and 8 is pro- 
vided to permit room for the shanks 
when the punches are shortened by 
sharpening. The tapped holes in the 
shanks should be deeper than those 
ordinarily used. This will permit using 
the original screws after the punches 
are reduced in height by sharpening. 
@ Type 9, a spring-backed pilot is 
used in piloting stock over 1/16-inch 
thick and where space for the pilot is 
limited. The pilot is of a simple 
straight design with a head. It is 
guided at the top in a bushing which 
is pressed into the punch plate. An- 


other bushing pressed into the stri 

per guides it at the bottom. The sec- 
tional view at the left shows the pilot 
as it normally appears during the o 

eration. At the right it is shown in the 
position it takes if the strip is misie 

@ Type 10, is a more substantial pilot 
than type 9. Where space permits this 
type should be used 

@ Type I1, a quill type spring pilot 
should be used for piloting in holes 
under 3/16-inch diameter. The quill 
must be made of tool steel, hardened 
and ground to resist the wear caused 
by its up-and-down travel in the bush 
ing when the strip is misfed. 


_ LAYING OUT spring pilots desig! 
ers often make a serious mistakt 
attempting to specify the proper 
spring. The spring tension back o! 
the pilot must be great enoug! 
allow the pilot to “pull the strip along 
during the normal operation of the die 
without permitting the pilot to rise. It 
must not be too strong or it maj 
pierce a hole in case of misfeed 
Because of the many factors in 
ed in the use of spring pilots, such as 
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Standard pilots All pilots hardened but not ground 
Tables of dimensions and materials recommended for standard pilots. 





thickness of stock, width of strip, and 
length of strip, no formula has been 
developed to compute the correct pres- 
sure. In practice the proper pressure 
for the job at hand is found by trial- 
and-error in the toolroom. The design- 
er specifies the spring in the stock 
list simply as S. W. (spring wire), 
and calls for a spring to suit. 
Sometimes the diemaker will find 
that he can use a standard spring satis- 
factorily. At other times he will have 
to wind special ones. Under all condi- 
tions enough space must be provided 
for the spring to work in. When the 
spring is compressed the space occu- 
pied by it should not be less than two- 
thirds of its free length. (see note, 
type 9 pilot). 
@ Type 12, a wedge-action spring 
pilot, is used when the stock being fed 
through a die is heavy or the sheet is 
wide and long and enough pressure 
cannot always be provided with a 
spring pilot to pull the sheet along. 
rhe unit is similar in construction to 


that of type 10. 

A large, thick head is provided on 
the pilot. A hole is reamed through 
this head and two round pieces with 
conical ends and separated by a small 
coil spring are inserted. These pieces, 
held in position by the spring, have 
their conical ends fitting in a groove 
in a hardened bushing which has 
angles corresponding to that of the 
pieces themselves. When the die is 
operating normally the pilot retains 
the position shown in the illustration 
at the left. 

In case of a misfeed the conical 
pieces are forced into the head of the 
pilot and the pilot is allowed to re- 
cede by compressing the large spring 
as shown at the right. The advantage 
of this type of pilot lies in the fact 
that a large amount of pressure is re 
quired (much more than can be ob- 
tained by a spring alone) to cause the 
pilot to be pushed up. This pressure 
can be made to suit by varying the 
angle and of the groove on the conical 


end of the two pieces. A 40° angle 
shown on the enlarged view is 
able for average conditions 

In every type illustrated, 
is provided which is coaxial with the 
pilot. This hole goes clear thro 
the die section and even through the 
die holder. Moreover, when the 
setter sets the die in the press he n 
be as careful to provide a continua 
tion of this hole as an outlet for slugs 
just as if the pilot were a pier 
punch. If only blind holes were pr 
vided, only a few misfeeds wou 
cause the slugs to fill up the hole and 
finally break the pilot 

This precaution is even necessarj 
with spring-backed pilots. Althoug 
the latter are not expected to pierce 
holes, they often do if the spring bx 
hind them is too strong. The hol 
the detail which receives the pilot an 
on which the stock rests must be 
hardened tool steel or a tool steel 
ton provided as shown in type | 

THE END. 








@ Thousands of tons of light household scrap, collected last Fall, 
will be useless unless mixed with heavy, industrial scrap — still 
wasting in plants. Considerable broken machinery, old bolts and 
nuts, and discarded equipment are laying dormant, protected by 


plants which thought the job was finished by one scrap drive. Some 
is harbored by ineffectual salvage programs. For details on how 
to make salvage a good business, write TH 
The Industrial Salvage Division, War Production Board. 
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ONING- 














! ING 1s among the produ 
tools receiving added in 
lication because of the 
eate a r prec 
\s thet nvel 
s of processing, hon 





a matter of course bi 





tion engineers. But there 





1 majority of tool super 





ister mechanics, methods 





call them what you will 





hey have not misunderstood 





of honing, at least were 
ited to ts 
nstructor in tool engineering 





benefits by the 






e 





inds for precision productior 





e aircraft industry have made 
icture of certain machined 
itural fields for honing appli 
s. Aside from plane armaments 

luction of engine and land 
gear parts has shown effective use 


tool 









AIRCRAFT ENGINE PRODUCTION 






Need for lightness in plane parts 
neans a high power to weight ratio 
must be con 






walls 





Thin cylinder 

ted with a precision that allows 
erfect distribution of load and stress 
\t the same time, the material is of 









i hardness not known to engine con 





struction a few years ago. For example 
me radial engine job, cylinders 

ww a hardness of approximately 

50 on the Brinell scale. 

Following grinding, honing is ap 

lied to remove about .0015-inch o1 

he diameter in one operation to cor 












ect any dimensional inaccuracies of 

meter throughout, lack of con 
rmity to axis, or surface finish 1 
dimension 


egularities within this 

Accuracy for roundness and straight 

ess is held between .0003 and .0005 
hes. Surface finish was formerly 
urate to 1.8 to 2.5 microinches 
1s; recently this limit has been in 
eased to 8 to 10 microinches rms 
/peration time is seven minutes, floor 
floor 


With similar accuracy and opera 
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4 Preeision 


from nitralloy cylinders which sh 


n time, honing is applied to remove 


inaccuracies in rough machined bores are selectively re- 
moved by honing. Producing finished products, this tool 
soaks up the variables, generates precise accuracies. 
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interchange 


sured 


Where parts could not be honed 


OOl-inch of stock on the diameter neously, piloting devices were 


certain cases, one-of the 


t Brinell hardness of 800 or bette :dvantages of tool design was lost 

in the early 1930's, one of the s Che accuracy of honing has not gen 
us limitations imposed upon hot ended upon exact location 
was in its inapplicability to fu the work with relation tn the tool 
parts where the diameter of the ( niversal action of the tool body 
was greater than bore length. Depe r ts ability to find and develop 
ency of the tool’s operation upo thy ixis has permitted it to 


sufficient length to bridge irregula enerate finer accuracy than was built 
ities in dimension and upon the a nto the work holding device. How 
racy of previous machining operatio1 ever, piloting transferred this burden 
ruled out application to bore lengt f location to the work-holding jig 

less than diameter. Universal acti Pilot bearings on the tool were us 


and freedom of the stones to expan ally located above the work. This 
was influenced more by the space t only permitted work in_ blind 
outside the bore than by the walls ot holes. but permitted the pilot to be ot 
the cylinder iny practicable diameter, in that the 
Because freedom of tool action pilot bearing did not have to pass 
essential, there seemed little that through the work 
could be done to alter design of the \ircraft landing gear retracting 
honing stones or sticks with respect t links are fitted with steel bushings 
the method of holding them in the which are hone finished after assembly 
tool. Solution however, for a number: into the links. Relatively short bores 
of applications was relatively simpl ire honed two at a time on a fixture 


which locates the bores accurately 
ct to each other. From .002 


without affecting the tool in the 


slightest. By means of ingenious wor! 


with respt 


holding fixtures, numerous types of to 3-inches of stock are removed 
short bore parts might be stacked ons n one operation following grinding 
upon the other and honed simulta \ccuracy for round and straight is 
eously. Not the least of the benefit: generated within .0005-inch, and sur- 


of solving this problem was increase: face finish within 5 to 8 microinches. 










Landing gear retracting 
links are honed in pairs 
by hydraulically control- 
led machine. By machin- 
ing two at a time, depth 
of bore is in favorable 
ratio to the diameter. 































































Virtually 


the overall size of work which can be 


no limits are placed on 
finished by honing. At present, the 
largest tools and machine built have 
been for work up to 41-inches diam- 
eter and 75-feet long. From the larg- 
est caliber gun barrels to injectors 
the 
same job of producing accurate diam- 


eters, true 


for diesel 


engines, honing has 


ixis and smooth surfaces 
Honing, being usually the final proc- 
essing operation, is expected to cor- 
rect all previous machining errors, 
while generating final size, accuracy 
and finish 

Honing, therefore, has had to de- 
velop operating controls to remove 
stock selectively in any portion of a 


and in 


bore ufficient 


quantity to 
maintain uniform, final results in pro- 


duction. There may, however, be a 


he end result with re 
gard to finish. This is illustrated in 


difference in t 


gun manutacture 


Huge horizontal machines and tools 


have been designed and built to hone 


gun bores. Three honing operations 
ire usually use gun manufacture 
Rough honing is frequently used for 


preliminary inspection of forgings and 


to remove stock to correct taper and 
establish approximate diameter size 
Finish honing produces finally accur- 
ate diameters and axial conformity or 
circumferential accuracy. These op- 
erations are sometimes followed by a 
third variation line hon- 
ing, a method of producing predom- 


inant 


straight 
smoothness in the direction of 
wear, or parallel to the axis 

Known as 
ing,” 


finish- 
straight line honing incorpor- 
ates a special tool with interlocking 
stones, though 
conventional 


co-directional 


its use is optional for 
finish honing where 
heavy stock removal is not manda- 


tory. Such a tool may be used for fin- 


78 





the 
circumference and 
diameters, and within this accuracy 


ish honing, where 


establish accurate 
a surface finish of from five to seven 
microinches rms. Then the rotation of 
the tool may be stopped and a recipro- 


cal longitudinal motion activated 
with controlled indexing between 
strokes. 


Stock removal in this operation is 
primarily finish which 


may range from 1.5 to 5 microinches 


for surface 
rms. longitudinally, though an an 
nular reading would be changed hard- 
ly at all. It isa true honing operation, 
though it is not intended to generate 
or correct major accuracy of dimen 
sions. Indexing the tool compensates 
for minute differences in cutting per 
formance between any portions of the 


and 


stones, maintains 


previously 
established accuracies. 


HONING FUNDAMENTALS 


HONING is applied to generate fi 


ished surfaces in cylinder bores or or 
external surfaces of certain cylindrical 
parts. honing t 
stock sele 
tively, to produce a bore of high uni 
form dimensional accuracy. They will 
generate a 


lamentally : 
are designed to 


Fun 


remove 


diametet 
around the neutral axis developed by 
boring or grinding and will control and 
develop constant diameters and pro 
duce a fine finish 

Though stock removal is ne 
to attain these 


true circle or 


essay 


objectives, it is onl 


the means to the end. Large scale 
stock removal is not a prime obje 
tive of honir \ prime objective 


mentioned above, is control of stock 
stock 
‘his means to take out a rel 
atively large amount of stock in those 
parts of the bore which are constrict 
ed in relation to the neutral axis, and 


removal, or, to 
tively. 


remove selec - 


object is to 





Combination fixture 


for hon 


pin and crank pin bores in m 


necting rod and bores in a 
rods. Master rod is being hx 
é 
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con formity with the cleavage 
the grain is so actuated, 
Gted 
ire frequently, and pre- 
vere u 


utting edge to the work- 
form cutting action and 
f the abrasive stick are 


n to the control of posi- 

n, which aids in develop- 
y of diameters and circum- 
d in correcting taper, an 
factor in this same develop- 
he reciprocal or 
the tool through the bore 


reverse 


SPEED OF OPERATION 


related to the function of 
of motion is the speed of 
\s in any machining ra- 
rates of motion tend to pre- 
etration of cutting edges into 
\ burnishing or rubbing 
set up, work-hardening de- 
and the 
lulled. High speed may also 


cutting edges are 


rapid heating and cooling, in- 
fatigue cracks. Because of the 
endous number of cutting con- 

utilized in honing, both low 
relatively low expand- 
essure, or depth of cut, may be 
ved. Finishing operations em 
even lower equivalents than 


peed and 


Depending upon the amount of 

k to be removed—that is whether 

e operation is for rough or finish 

surface speeds in honing may 

ge from 10 to 250 feet per minute. 

In most applications, it is below 200 
e feet per minute. 

speeds and direction of motion, 

nd pattern of traverse are all 


controllable, either automatically, o1 
by selection while in operation. The 
pattern of cutting action is usually 
cross-hatch 
Stress, or predominance of cutting 
action in a sector of the workpiece can 


shown in a diagram 


be achieved by reciprocation within a 
specified area of the workpiece 

As pointed out above, straight line 
honing, where there is only longitud 
inal reciprocation and no revolution 
of the tool except to index at the end of 
a stroke, is in use where the wear on 
the finished product is parallel to the 
axis. The effect of straight honing as 
Profilometer and Brush 
readings is to produce a smoother sur 


shown by 


face in the direction of wear than is 
traced by following the circumference 
of the bore. 

Controls of pressure and expansio! 
are available in a variety of systems 
\ hand brake type of mechanical ad 
justment depends upon the skill of 
the operator in maintaining a pat 
tern of pressure. The usual operating 
procedure is to build to progessively 
higher pressures and then taper off for 
fine finish. 

Expansion of the honing sticks by 


On this four stage con- 
necting rod fixture, large 
end, shallow bores are 
held in full floating, un- 
clamped position. 
* 

Drawings show, with dot- 
ted lines, unequal diam- 
eters, taper and curved 
axis. Heavy black lines 
show bore following hon- 
ing operation. Fine finish 
is not indicated. 
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eans of springs provides an auto 
iti ntrol, with decrease in pres- 
sure as the spring elongates. Though 
ne variety ft pressure patterns 1S 
nited process is entirely suit 
ible f sh honing 
Hvdraulic controls have brought a 
further high degree of advancement 
to the honing process. Pressure com 
inations are available in unlimited 
variety during the working cycle 
Stock removal and surface finish are 
perfect] yntrolled 
2 
Honi Ss essentially a wet cutting 
yperation, requiring a copious sup 


ply of clean cutting fluid. This ts 


necessar\ ntrol shearing action 


by produc i favorable type of chip 
formatio1 in absolute requirement 
of low tolerance tinish specifications 


Cutting fluid also supports the abra 


sive, that is tends to hold it off the 
work, preventing its complete pene- 


} 


tration, a factor closely allied to chip 


control. Cutting fluid must also act 
is a coolant, carrying off excessive 
heat and flushing chips and grits from 
the working area 

THE END 
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“KNOW-HOW” 





Keynotes Milwaukee Meeting of Tool knginecrs 


EDICATING themselves to the 
wartime task of passing along 
the technical “know-how”, nearly 
1,000 members of the American So- 
ciety of Tool Engineers convened in 
Milwaukee, Wisconsin, March 25, 
26 and 27 for their 11th Annual Meet- 
ing. 
Concurrent with the meeting and 
a series of technical sessions on new 
and vital techinques in mass manu- 
facturing for victory, the Tool En- 
gineers presented a War Production 
Edition of the Machine & Tool Pro- 
gress Exhibition. It was accorded one 
of the most favorable receptions ever 
received by this bi-annual Society 
presentation 


New National Officers 


Highlight of the conclave was the 
election of Ray H. Morris, Hartford, 
Conn., as new President of this organ- 
ization of 12,473 American and Ca- 
nadian production expediters. Morris 
is Vice President of 
Brothers, Inc. 

Douglas D. Burnside, Superin- 
tendent, Quick Meal Stove Co., Di- 
vision, American Stove Co., St. Louis, 
Mo., was named First Vice President 
of the Society for the 1943-44 term. 

New Second Vice President is C. 
V. Briner, Sales Manager, The Pipe 
Machinery Co., Cleveland, Ohio. 

New National Secretary is Earl V. 


Hardinge 


Production Specialist, 
Steel Co., Dayton, 


Johnson, 
Firth-Sterling 
Ohio. 

Floyd W. Eaton, who left industry 
to assume a position in the War Man- 
power Commission, Detroit, was se- 
lected as Treasurer. 

Adrian L. Potter, Detroit, was re- 
appointed Executive-Secretary. 

Despite war-time complications of 
transportation, their 
own responsibilities on the produc- 
tion front, 946 members left shops 
and plants from coast to coast to at- 
tend the three day gathering. The 
Machine & Tool Progress Exhibition, 
staged in Milwaukee’s huge Audi 
torium, attracted approximately 10,- 
000 production-wise men interested 
in new machine tools and metal fab- 


housing and 


ricating accessories. 
New machines displayed 

The Exhibition, which presented 
138 exhibits and 50,000 
square feet of floor space, revealed 
that though industry has been en- 
gaged in turning out the maximum in 
war production equipment, it has not 
been idle from a development stand- 
point. Demonstrated for the first time 
in the lakeside city show were num- 
erous new machines and processes 
which should go far toward expedit- 
ing the war production effort, and 
presage radical departures in post war 


covered 
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TECHNICAL PAPERS FROM THE ANNUAL MEETING 
OF THE AMERICAN SOCIETY OF TOOL ENGINEERS. 


Tools and Methods for High Speed Machining........ 81 
Future Possibilities of Induction Heating......... . .84 
Mechinebitity' of $05 Steels... ... 20. ..000..- 20222 88 
Machinability of Metals and Cutting Fluid 
INS. 6 v'elusneeG sade saniendecebessine 93 
Co EE I ee PE 96 


@ Other significant papers presented in technical sessions at Milwaukee 
last month will be published in subsequent issues of THE TOOL 


@ The pageantry and personalities of the Machine & Tool Progress Ex- 
hibition and A.S.T.E. Annual Meeting are scheduled for review in THE 
TOOL ENGINEER'S "Handy Andy Says—" column next month. 








80 gett me! 





mass manufacturing techni 
With a production recor 
them of having accomplishe 
year what it took Hitler s¢ 
to do, as many as 500 engine 
time attended the series of 
nical sessions held in the Au 





Philadelphia next year 





These sessions, described 
retiring A. S. T. E. Preside 
W. Winter. President, Sav-W Ir 
dustries, Detroit, as the n 
standing in the history of the 
were concerned primarily wi 
problems how t ret greater 
of war material from the 


natural resources: how to ad 
duction methods to make the 
suitable to the employment of 
and how to train these wom 
the development new t 

which would speed the war 


ind lower production costs 

Climax of the Annual A. S$ 
dinner, at which the 
national officers were induct 
in address by Brig. General H 
Safford, Chief of Production S¢ 
Army Ordnance Division 

After charging the Tool Enginee 
with the responsibility for carryi: 
to ultimate victory the battle 
production front, he compliment 
his audience of 750 in Milwaukee 
Schroeder Hotel with making pos 
sible the greatest production re 
in history. 

Scoffing at reports that the to 
job for war is largely completed, Ger 
eral Safford said, 
for you Tool Engineers. You must be 
prepared to pitch in and tool uy 
new weapons 


This war isn’t 


Today’s war is a fl 
thing, and the weapon that will w 
it may not yet be conceived.” 

In his final address as retiring A 
S. T. E. President, Winter revi 
the Society’s accomplishments 
ing the past year. He cited the a 
tion of 3,000 members and five nev 
charters 

The Soc lety will hold its 12th 
nual Meeting Philadelphia 
March, 1944, it was announced 
organization’s next semi-annual 1 
ing will be held in Indianapolis 1 
October [CHE END. 
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lools and 
s for 
ligh Speed Machining 


ARTHUR A. SCHWARTZ 


CHIEF TOOL RESEARCH ENGINEER 
BELL AIRCRAFT CORPORATION 


~ cH has been written about 

‘ and speeds that there is an 

for any feed or speed an 

may wish to use. Further 

these factors, as well as on 

et earances, and rakes are un- 

Che best way to determine 
y trial 

ning other factors in tool de 

ust a short account of a 

ents recently made by the 

raft Corporation plainly indi 


e interesting conclusions 


Figure 2, a carbide tool with cutting 
edge, as provided by manufacturer, 
ruined by chip breaker. Nicely polished 
top surface is absolutely useless. 

+ 
Bias Figure 3,applied chip breaker preserves 
carbide tools original cutting edge. 











Methods 


demonstrated 
to with profit 


Why these trends are indicated 
be shown most easily by descri 
some of the work at 

Though a cap strip mill operati 
familiar sight, 
on this particular job at Bell are un 
In the experimental stage 
their development, the 
made to remove the 
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than one cut would slow down pro 


duction, which had to be avoided. It 
was distinctly a question of torque 
ywer. By the usual method, 10( 

hp would be barely enough. Accord 
tilable books, about 1,00( 


yu e re juired 
nary two-bladed cutte! 
ised on these machines re 


power than was avail 


eS. = tter was designed to re 
e maximum material with 

power, The one-blad 

ir parts, shown in Fig 
ire 1. was designed. Each of the four 
vy one blade in it, set 


it one blade Was al 


the cut. Shear angle was in 
rea to 30° instead of the normal 
l The idea was to slow feed 50 


percent and so use less power. This 
peration consumed 52 9/10 elec- 


tr} ’ 


€ 
| horsepower, using a feed of 2 


2 
/ 


5 


inches per minute and producing 
gallons of shavings per minute. 
Since inclusion of this operation in 
regular production, the cutter has 
been started about an inch deeper 


Figure 1, unconventional cutter removes material as shown in one cuf. 
Bell Aircraft Photos 

















than shown in the illustration, and 
it gradually climbs to nothing in 
about eight feet. This cutter performs 
with remarkable smoothness and 
quietness, and only the voltmeter and 
ammeter make one realize that up to 
80 hp are required to drive it. 

Specifications for this cutter are: 
front rake 12° at center of blade; 
clearance 5 bodies are malleable 
castings; blades cast alloy. 


This brings up the first of the three 


trends that toward fewer blades 
on milling cutters. Most tool engi 


neers have stood beside a milling ma- 
chine and heard a cutter, 28 teeth or 
©, crunch and squeak through the 
work. When the removed 
it may be seen that only about three 


cutter is 


teeth worked, 23 were idlers, and two 
only skated over the work and con- 
sumed power, and also made a com- 
pacted, glazed surface for one of the 
three active blades to bite through. 
his 


may seem exaggerated, but it 


Figure 4, applying chip breaker entirc- 
ly separate from cutting portion might 
be useful—if just the right job is found 
for it. 





































does point out what happens. 

It is generally recognized that 
milling cutters seldom run true, and 
that a mill seldom makes a chip less 
than .002-inches thick. It is 
known that to obtain a chip of that 
thickness, there must forward 
feed of about .010-inch, or more, per 
tooth depending on the depth of cut 
But, if there are .280-inches per revo- 
lution times about 80 revolutions per 
minute a little over 22-inches per 
minute, and if there is any real depth 
to this cut, the motor would 
stall. 

The answer is obvious. 
teeth are 
four are left, which reduces feed by 
6/7ths, or to about 2% -inches per min- 
ute. With plenty of power now avail 


also 


be a 


soon 


If six out 


of every seven removed, 


able, feed can be stepped up to about 
four inches per minute. This gives 
each of the four teeth a healthy bite, 
and believe it or not, smoother finish 
and faster production. 

About a year ago, 
peared in THE Too! 
speeds and feeds for milling. In one 
case, a cutter was described as being 


an article ap- 
ENGINEER on 


approximately seven inches in diam- 
eter, operated at 80 rpm, with a depth 
of cut of %-inch, and feed of '4-inch 
per minute. If that cutter had a norm- 
al 24 teeth, 80 rpm would make 1,920 
teeth per minute fighting over the 
available .500 advance, not to men- 
tion the effect of the angle of the four 
inch radius on the %-inch depth. 
Now, suppose feed is increased to 
a minimum of .010 per blade. That 
would make each blade take a shaving 
approximately .00Ol-inch thick, 
would be about 20-inches per 


and 
feed 





Figure 5, above, cast alloy cutting tools 
are taking their place on certain jobs. 


Figure 6, cast alloy form tool and the 
9,000th part produced without a regrind. 


minute. Few mill 
have the necessary 
cutter if ev ery 
\ two-horne 
Either ch f 


to use the tool as 
} 


bite 
sented 
ve faced with i 
drive it. 

Ninety percent 
ters now in use 
cribs present this 


Caution advised 

With fewer teetl 
in critical materia 
speed steel, or otner 
ter bodies of 
iron, meehanite 
steel, or 
practi able 

Put enough teet 
load the machine 
[his will general 
blades. One caut 
welding cutter 
any inserted toot! 


from vibration, | 


ual blade 


vibratio 
hree results are 


a 


2. Costar 
tain 
3 I} 
3. ine ¢ 
igl er spe 


enoug ( 
Now for trend 


reakers, Cat 


chip 
as delivered by 


have as keen an ¢ 
veloped for this 
and absence of g 
ure 2 shows such a 


it the 
of the chip breaker 


grinding 


noticeable. Grinding 
lel to the cutting e 
maining nicely p 
iS absolutely usele 
not touch it, much | 
Recently, a ul 
noticed turning a se 
of a circle with a 
Che chip « 
than 1'%-incl 


into it 
more 
was nothing it could 
cause it was a carbi 
to be a chip breaker 
way a chip breaker 

to run the ridges 

so, to the cutting ec 
may not seem in 


under a microscope 


blade 


mallea! 


boiler plate 


ne 


Dp breaker 


le tool. the! 


lige. These 
portant unt 
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und the 
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manula 


is imme 
ridges ru! 
lge, and the 
hed top 

is the chy 
ss slide 
bide to 


tor of ab 


not hav 
es long | 


atch on, ys 
on it. The 
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some of the cutters with 


Figure 

3 . *.* 

blade azed to various uncritical 

meta fies, saving high speed steel. 
‘ that the chip is kept from 


not only by the chip 
by the ridges left by 


riments at the Bell plant, 
tools, either in the lab- 
in practical use, the one 
it stood out was that the 
ind the life of the tool de- 
ng to a great extent on the free 
RI f the chip on the tool. Any 
nce with this free sliding, be 
ness, natural high friction of 
erial, porosity or chip break- 
re luces the performance of the 
d encourages building up on 
tip. Quite often, the fracture 
itting edge is caused directly 
ility of the chip to get away. 
)f course, the chip must be broken 
se for disposal, but why not do away 
vith spoiling the tool before use? A 
not a finished accomplishment, 
ve indicated by two attempts 
Bell engineers have made to 
ve this problem. These partly suc- 
essful ideas are illustrated in Fig- 
es 3 and 4. On one tool, an applied 
p breaker was used. A recess was 
und in the carbide tip to keep the 
p from sliding underneath, but this 
e the unused part of the clean top 
irface was ground away and the 
edge left whole. On another 
in old stunt was tried in apply- 
chip breaker entirely separate 
: the cutting portion of the tool. 
iting above tool, but so placed as 
event the chip from curling, this 

and it is a big if 
ere can be found just the right place 
Naturally it varies for shapes 

uts 


fine if 


ese are just pointers along the 
it if efforts in this direction 
re successful, tools will last two to 
times longer. 
ww for the third and last trend. 
uld be hard to say that mince 
best, pumpkin pie good and 
‘pie simply no good at all. Some 
ne kind, some another, and 
eat too much of all. 


\ 


ihree general classes 
itting materials, we fail to fol- 
this line of thought however. 
ire three general classes the 
es, the non-ferrous cast metals, 
ie high speed steels. Like pies, 
ull have their uses. But up until 
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now, the cast alloys have not been 
used to the extent that they woul 
seem to deserve. Lately, the use of 
more of these alloys in place of high 
speed steel was proposed at Bell. The 
consensus of opinion from personnel 
workers and management alike was 
that if a change was made, carbides 
alternative. There 
seemed to be no way station. That is 
similar to saying that if you don’t 
eat apple pie, go directly to mince 
meat and don’t try pumpkin. 
Several cast alloys have proved 
themselves. One of them used to a 
great extent has shown results not 
obtainable for like operations from 
high speed steel or carbides. One ex 
ample is shown in the high speed spat 
cap milling machines, with a cutter 
as illustrated in Figure 5. High speed 
steel was tried with poor results, and 


were the only 


various carbides proved erratic, an 
with the invariable result of majo 
fracture of the blades, spoiling the 
part and certainly not improving 
spindles and bearings. 

Investigation should be made of 
the usefulness of some of the non 
ferrous cutting materials on the mai 


ket. They all have in common some 


useful attributes, such as 


.. Kase oT cutting i 
grinding. Diamond wheels 
not only unnecessary, but « 
not be used; but all other gr 
will work Phe preen 
wheels are d ing the best 
at Bell. Open or porous stru 
ture wheels are also good 

2. High heat resistance mu 
more than for any high speed 
steel, means that the tool car 
be run at higher speeds, an 
that the material can | | 
to steel or cast shanks without 


danger of drawing the temper 


3 = 1s ict be i 

t i ] 4 t i 4 
e,sma wraine Structure 
S uch so that it would seem 
le t make usable razor 

ides out ¢ then 

4 ave a low frict ‘ 
et ent. beca e of the ( st 
grained structure and the met 


nly used in them, 
cobalt, nickel and 


This absence of cratering accounts 
in part for a phenomenal success with 
some form tools. Figure 6 shows a 
tool after a long run. The part shown 
was the 9,000th produced without a 
tool regrind 

This may seem to be a eulogy for 
one class of cutting metals, but it is 
not intended as such. The intention is 
to point out some of the desirable fea- 
tures of what seems to be a neglected 
production factor. These non-ferrous 
alloys seem to fit better than anything 
else could in brazing or welding 
blades to soft bodies. About two min 
utes is all that is required to braze a 
blade in place. After brazing, the 
srinding crib can use the same ma- 
chines and methods as employed on 
high speed steel cutters. 

Figure 7 shows some cutters made 
long these lines. One is a four tooth 
cutter, the body cast to shape; an 
other is made of boiler plate; still an- 
other in an interlocking cutter made 
of meehanite castings. These cutters 
are used with increased feeds and 
speeds on all kinds of ferrous and 
non-ferrous ‘materials from brass 
» heat-treated chrome-moly. The 
benefits of a smooth grind are well 
ind it is more important in 
these alloys than in either high speed 
steel or carbides. THE ENp. 
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Future Possibilities 





of Induction Heating 


FRANK W. CURTIS 


CHIEF ENGINEER 


VAN NORMAN MACHINE TOOL COMPANY 


LTHIN the 


working 


near future, metal 


plants throughout 


the country, engaged in high or low 


production, will adapt themselves to 


methods of heating metals for hard 


ening, brazing, soldering, forging 


ind melting that their most active 


imagination could not have thought 
po sible a few years ago. Che process 
that of 


heating, Is 


high-frequency induction 


going to result in the de 


manutacturing 
offer two out 
standing advantages to industry, an 


velopment of new 


techniques that will 
economical cost of heating metals and 
t high rate of production with uni 
form results 

Induction heating units, briefly 
speaking, comprise a series of ele 
trical units that the current 
of the input-line-voltage to a high-fre 

which in 
inductor or heating 
coil. The part to be heated is placed 
within the coil, but does not become 
a part of the closed electrical circuit 
When power is applied to the circuit, 
however, heating of the workpiece 
begins immediately through induced 
currents of high-frequency generated 
from the induction coil. As illustrated 
in Figure 1, water passes through the 
induction coil, when in use, to keep 


convert 


quency current, turn is 


coupled to an 














FIGURE 


Simple layout 
ustrating an induc 
tion heating co 


and workpi 





it cool and the only heat generated is 
into the workpiece itself. The coil is 
wound to fit the contour of the work 
generally with a clearance of about 
Vg-inch. 

Induction heating units for indus 
trial applications can be either of the 
low- or high-frequency type. Those 


3/32 to 


operating at lower frequencies operate 
at about 9,600 cycles, as compared 
with frequencies of about 300,00 
cycles, or more, with spark-gap and 
oscillator-type units. With the use of 
a higher frequency convertor is the 
advantage of obtaining a skin or 
shallow surface heating effect, which 
is so often desirable in 
with hardening operations. 
With the use of high-frequency cur 


connection 


rent, heat can be inducte 
determined area of a meta 
quiring localize hardeni 


eliminating the expense of 


the entire part. Lil 
be controlled to the 





ewise, the 
de pth 


even to the point of heating 


small types of parts throug 
which case the core or cent ¢ 
has a tendency to heat by 


from the outer surface whicl 





is heated by induction 
Another advantage oft 

quency heating is that part 

regular shape, such as cam 

heated uniformly around the 

if the variation in contour 

severe. For example, in harde 


r 


gear with medium pitch teeth the 
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definitely follows the 

he tooth so that harden 

ynfined to the wearing 

thout impairing the tough 
e inner portion 


Co dening 

Oommon 
it treatment tor metal 
perhaps, one of the most 

ig applications for high 
duction hardening, when 
with former methods 


the usual practice has 


é low-carbon steel with a 
Ue oa to .2 arburiz 
ers ir in a gas-charge 

several hours . de 


pon the amount ol penetra 
ired, and finally reheating 
ind quenching in oil or 
ay be needed. Sometimes, 
ment is followed by a draw 
lified hardness is desired 
cases, where hardness is to 
ted to certain areas of the part, 
es necessary to remove some 


arburized sections before 


ng . or to copperplate the 
e part and remove the plated area 
e surfaces to be hardened before 
rizing . . . , either method of 
idds to the manufacturing cost 
With the induction heating process, 
eel with a carbon range of .40 to 
is used; heating is localized to the 
rea to be hardened, without any ap- 
wreciable effect to the remainder of 
he part; then, the heated surface is 
juenched as required. Practically no 
ile is formed at all during heating, 
warpage and deformation are excep- 
nally slight and in most cases do 
exist; drawing becomes unneces 
sary because the entire part has not 
een subjected to heat, thus preclud- 
ng internal strains. Likewise, there 
s a substantial saving in cost, largely 
rough the elimination of carburiz- 
as well as in the cost of heating 
hardening. A comparison of costs 
1 gear on which only the teeth are 
quired hard is shown in Figure 2, 
esulting in the saving of 43 percent 
hrough the high-frequency induction 
eating method 
Che analy sis includes the cost of 
el in both cases because this differ- 
e has a relation between carbur- 
ng and induction hardening costs 
ere is only a fraction of a cent pet 
ind difference in cost between the 
her and lower-carbon steels, but 
e carburizing cost runs about four 
nts per pound. The cost of heating 
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FIGURE 3. High-frequency induction heating unit for water-quenching steels. The 
quench ring and coil are placed so that entire hardening operation is handled with 
workpiece in one position. Part shown is a spur gear 


differs, too, since only a portion of the 
part is heated when induction hard 
ening is applied, and the operating 
cost of the unit is comparatively low 

\ gear of the size shown can be 
hardened in about 30 seconds floor 
to-floor time, which includes 15 se 
onds for heating, eight seconds for 
quenching, and the balance for load 


ing 


Control of hardness 
Since the hardening cycle of a high 
frequency heating unit is controlled 


by an automatic timer, it is possible 


to vary the hardness of a part, one 
way or another as may be desired, by 
a slight change in the heating and 


NDUCTION COILS 


0000. 
- odoo = 
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quenching time cycle. Assume a shatt 
two inches in diameter is to be case 
vardened 1/16-inch deep at one end 
to 55 “C” Rockwell, the cycle would 
ve to generate heat for about 10 sec 

onds, a water quench for six seconds, 
ind with the timer so set, piece after 
piece would be produced to this hard- 
ness with no appreciable variation 
Now then, if a higher hardness were 
desired for the same piece, say 60 “C’ 
Rockwell, this could be accomplish 
ed by either increasing the heat cycle 
slightly to about 11 seconds, or by in 
creasing the pressure of the quench 
and duration of flow a slight amount, 
or perhaps both. If, on the other hand, 
i lower hardness were wanted, the 
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eel 
ie 


GEAR SHAFT 
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FIGURE 4. Parts to be induction hardened. "'A"’ shows position of induction coils 


with relation to sections to be hardened. 
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length of quench could be reduced a 
second or so, or a half-second to a full- 
second delay could be incorporated 
between the end of the heat cycle and 
the start of the quench. If a relatively 
low-range hardness is required, it is 
possible to reduce the length of the 
quench materially so that the work- 
piece would be removed from the in- 
duction coil while still fairly hot, 


from which temperature it would 


draw itself down to the desired hard- 
ness. To go from one extreme to the 
other, heating a piece without any 
quench would result in annealing, and 
heating a piece and applying a full 
result in maximum 
hardness. Therefore, by varying the 


quench would 


ure 3, the part being a spur gear. 


Miscellaneous hardening 

Other hardening operations show- 
ing the scope of high-frequency in- 
duction hardening are shown in Fig 
ure 4. The cluster gear A has both 
gear sections hardened, each being 
handled separately which is the usual 
practice with parts of this kind. The 
gear at B is provided with a bronze 
bushing, which can be pressed into 
place before cutting of the gear teeth 
since the heat generated during in- 
duction hardening will not reach the 
center portion of the blank. With in- 
duction heating, it is also possible to 
harden carburized parts such as the 





“v" BLOCK 


PLUNGER 


LOCATING BLOCA 





PLUG GAGE 


FIGURE 5. A variety of tool and fixture parts suited to induction heating. 


heat and quench cycles, most any 
range of hardness can be obtained at 
will 

Generally speaking, most manufac- 
turing-type steels can be hardened by 
high-frequency induction heating, 
providing the carbon content is suf- 
ficient to produce hardness by quench- 
ing. With oil-hardening steels, pro- 
vision would have to be made to drop 
the heated piece into oil. With water- 
quenching steels, a suitable holding 
fixture with a quench ring and an in- 
duction coil can be supplied so that 
the entire operation is 
handled with the workpiece in one po- 
sition. Such a fixture is shown in Fig- 


hardening 
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spiral bevel gear shown at C. This 
procedure is sometimes necessary on 
spiral gears because the eddy cur- 
rents of the high-frequency current 
cause heating more on one side of 
the teeth than on the other. 
Differential hardening, producing 
different degrees of hardness on the 
same piece, is also possible with high- 
frequency induction heating. On the 
part shown at D, the gear teeth are 
hardened to 54 “C” Rockwell, the 
eccentric to 62 “C”, and the clutch 
teeth to 57 “C”’. With parts as shown 
at E, localized hardening by induc- 
tion has many advantages, the out- 
standing being the absence of warp- 





itt \ { 
ening eta | 
heat-treatet { 
well the loca 
is In the case of ¢ i 
\ h has tw ¢ 
( Rock 

the heat treated 

While a steel having .4 
satisfactory for high-fre 
ening, it must be reme 


carbon has more influence 
tion with hardening tha 
tion of alloys. Even th 
with carbon content of .35 « 
cessfully induction hardened 
with higher carbon is prefera 


cially since the hardness car 

trolled by means of timing 
already been explained. A ver 
tical water-quenching stee 
duction hardening is X-134 
SAE C-1141, also C-1144. Be 
the presence of manganese 

phur in these grades of stee 
have excellent 





machining q 
far better than either SAE-104 
1045, and seemingly the mangan 
and sulphur have ni 
ability with induction heating 
An ideal steel for high-frequer 
induction hardening applicati 
has not been made so far, but w! 


effect on | 


} 


can well be visioned as a general 
purpose steel would be an X-13 

perhaps X-1360 (C-1150 or C-11 
With good machinability and y 
suitable response to i 
ening, as it no doubt would po 
this steel could well fill the re 


induction 


ments for a very id range 
chine parts in many industri 


the meantime, C-1144 is th 


approach to the solutior 
about .45 carbon, 1.50 manga 
and .28 sulphur. This steel w 


the requirements 
a hardness of 55 or 57 “C” R 
will suffice, but in those inst 
where a higher hardness is net 
carbon content of at least .5 
be the answer 
Toolroom uses 

Before long, induction heatins 
find many uses odern to 
and to some extent may change 
principles of tool design. Fixture 
ponents, such as clamps, lo 
blocks, studs, bushings, V-block 
plungers, can all be hardened 
induction process and where ha 
a factor, no other method would | 
faster or better. A variety of t 
fixture parts suited to induction |! 
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RE 6. 
Meth >f brazing 
two ces with 
indu n heating 
ynit >reviously, 
one f e was ma- 


chine r forged. 


PART MADE IN ONE PIECE 


illustrated in Figure 5. An- 
possibility in this connection is 
irdening of fixture parts after 
they have been assembled to the base 

dy unit. 

The wide scope of brazing, made 
ossible by induction heating, will 
ive an effect on engineering design. 
Parts now machined or forged in one 
iece may well be made of two or 

re pieces and joined together by 

ction brazing with, of course, a 
jirect saving in material cost. Such 
example is shown in Figure 6, 
resenting a flanged shaft which 
easily be made in two pieces, 
joined together by induction 
razing. The induction coil is made 
surround the assembled pieces, 
vhich are centralized in and sup- 
rted on a fixture. A formed ring of 
, small diameter brazing rod is placed 
the flange, which when heated 
lows into the joint faces of both mem- 
ers and forms a solid bond. 


Melting 


{nother practical use for induc- 
m heating is that of melting metals 
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in relatively small charges. For this, 
a small crucible is used, preferably 
graphite, around which is wound a 
copper tube coil with an insulating 
layer of powdered alundum and as 
bestos, such as illustrated in Figure 
7. The charge is placed in the cruci- 
ble, which can be in the form of iron 
or steel chips. Heating such a charge, 
weighing from 10 to 30 pounds, re 
quires from 50 to 60 minutes. The 
action of the high-frequency induc 
tion current causes agitation, on the 
order of a volcanic eruption, result 
ing in thorough mixing of the charge, 
especially desirable when alloys are 
used. A possibility for this use of 
high-frequency heating is the making 
of small castings in plants where 
foundry facilities are lacking. An- 
other use in this direction, is the sal- 
vage of precious metals from floor 
sweepings, an idea already in prac 
tice at several plants. For the manu 
facture of small centrifugal castings, 
where small heats are required 
induction heating has also proven of 
value. 

Induction heating will result in 





CRUCIBLE 


FIGURE 7. 
Method of melting 
small charges of 
metal with induc- 
tion heating unit. 





CHARGE 
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IN TWO PIECES 


new engineering principles and basi 
changes in materials for certain types 
of products. Less expensive designs 
will be made more practical, and 
critical or hard-to-get materials will 
give away to the simpler steels, which 
are easier to obtain and_ process. 
When the full possibilities of induc- 
tion heating and hardening are ex- 
ploited, fewer steels will be required 
for the usual variety of parts made in 
manufacturing plants so that small 
inventories will result. 


Numerous practical advantages 


Either high- or low-production 
methods will find induction heating 
practical. With standard forms of 
fixtures, change-overs from one job to 
another can be made in two or three 
minutes, making the handling of lots 
as low as six or 12 practical for proc- 
essing. In high-production plants, in- 
duction heating units can be installed 
in the line so that after the rough- 
machining of parts they can be hard- 
ened, then passed to grinders, which 
can all be in the same department, 
eliminating transportation and truck- 
ing expense to a central heat-treating 
department 

Phere is no doubt but what the use 
of induction heating will increase 
rapidly in the immediate future for 
all types of heating operations 
hardening, annealing, brazing, forg 
ing, soldering, and melting . . . and 
that many changes in our methods of 
manufacture will result because of 
the speed with which heat can be 
produced by high-frequency currents. 
\dd to this the uniform results that 
induction heating offers, and it is ob- 
vious that this process will make 
possible the handling of jobs which 
can be done in no other way. 

THE END. 
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The Machinability of 


National Kmergency 


j 
dl 


(NE) Steels 


Oo. W. BOSTON 


PROFESSOR OF METAL PROCESSING 
UNIVERSITY OF MICHIGAN 


A r THIS TIME, consideration of the 
machining characteristics of the 
newly developed low alloy steels must 
of necessity be based on meager data 
from the few available sources. Most 
of these steels are so new that definite 
procedures of heat treatment for ma 
chinability and machining practice 
standardized. Re- 
visions have been made repeatedly in 
substituting substitutes for substi- 


have not been 


tutes,” 

rhe revised N. E. steel specifica 
tions (approved December 17, 1942) 
Table 1. Only 
those whose work can justify it will 


are given here as 


be permitted to use the richer types 
of steels such as the NE 8442. 8600 
series, 8720 series, 9500 series, 9600 
series, and the 52100 series. The 
leaner, or low-alloy, types consist 
essentially of the NE 1300 series 
(carbon manganese), NE 8020 
(manganese-molybdenum), the 9200 
series (silicon-manganese and _ sili- 
con - manganese - chromium steels), 
and the 9400 series (manganese-sili- 
con-chromium - nickel-molybdenum). 
Because of the critical manganese 
situation, it is doubtful that the N. E 
1300 series of steels will be available 
for general use for any length of time. 

It may be noted that the NE 1300 
series, the 9200 series. and the 52100 
series listed as NE steels correspond 
to the former AISI and SAE series 
of the same numbers 


Three classes of NE steels 


National Emergency Steels may be 
divided into three general classes: 

1. Carburizing steels containing 
up to 0.28 percent carbon are used 
where hard wearing surface is to be 
accompanied by good toughness and 
shock resistance in the core of the 
finished part. These steels may be 
machined in the hot rolled, annealed, 
or cold finished condition. The struc- 
ture is blocked lamellar pearlite and 


free ferrite. Cold finishing improves 


their machinability. 

2. So-called “semi-thorough hard 
ening” grades containing from 0.28 
to 0.40 percent carbon include the 
water- and oil-hardening types. They 
ire generally used for tensile-strength 
ranges from 100,000 to 150,000 psi, 
with Brinell hardness ranging from 
200 to 300. Some are used in the 
normalized, or normalized and tem 
pered condition, with tensile strengths 
of 65,000 to 105,000 psi. These steels 
are best machined in the normalized 
or annealed condition, but may be 
machined at a sacrifice in speed in 
the cold finished or quenched and 
tempered condition. 

3. The so-called “thorough hard- 
ening” grades containing more than 
0.40 percent carbon, all of which are 
oil hardening, may be divided into 
the following four classes: (a) Those 
used in the’ full-hardened state, tem 
pered to about 400° F. with resultant 
Brinell hardnesses of 550-600 and 
tensile strengths of 275,000 to 300.- 
000 psi. (b) Those treated to Brinell 
hardnesses of 350 to 450, with ten- 
sile strengths of about 175,000 to 
225,000 psi. (c) Those treated to 
Brinell hardnesses of 260 to 350 with 
tensile strengths of about 125,000 to 
170,000 psi. (d) The high-carbon 
52000 series used for bearing steels 
which have unusually high resistance 
to wear. Such steels are used at the 
maximum hardness obtainable for the 
section involved. The thorough hard- 
ening grades are best machined in an 
annealed condition, preferably with 
a spheroidized structure. However, it 
frequently happens that better ma- 
chinability results from a normalized 
structure than from the annealed 
structure, even though the hardnesses 
are identical. 


For and against NE steels 


General statements from various 
users are not unanimous relative to 
the favorable machinability of the 


NE steels. One mar 





tor hoists and cranes st 
are much harder to 1 
SAE steels they 


ganese seems to accu! 


replace 


spots or veins in the stee 
machining operation extre 
on tools. For this rea 
carbide tools are more 
cause of their shattering u 


shocks.”’ 
A manufacturer of trai 
states ‘when machining g 


shafts annealed to a Brine 
of 137 to 187 
molybdenum high speed 

under an emulsion at & 
depth of cut 0.014 inch ther 
no noticeable diffe ence n 


when turn 


ability between the 

now in use and the 

used. It has not been nec« 
alter physical propertie 
machining practice 

more often. It should be te 
that our experience 

tion with the NE steels 
somewhat limited. M 

has been done with the NE § 


and the machining 


seem to compare favorably W 
of the SAE 4320, the 6122-1 
Amolas (NE 4000 seri 

\ gear manutacturer advise 
in replacing SAE 4620 ste e] 
rich alloy NE 8620 steel 


1 


operations based on speeds 
100 fpm and feeds of approxi 
0.010 inch, no difficult problems wer 


7 


encountered. Regarding fini 
of the NE heats process¢ d 
less trouble in turning and bette! 

face finish than the SAE 4620 stet 


formerly used. This machining 


Nave Live 


been done with the material eit 
annealed or normalized 


Case histories: NE 1300 series 

Below are case histories submitt 
by users of NE steels 

"The NE 1300 series steels 
carbon-manganese type com} 
specific analyses as NE 133 
1335. NE 1340, NE 1345, and N 
1350. A company engaged II 


mnorise 


ing cold finished steel reports 
all of these grades in the as 
cold-drawn condition have ma 
ability 
Bessemer screw stock B 1112 ha 


ratings in percent ba 


a cutting speed of 180 sfm ( 1 
cent) with a fav rable chip 
designated as broken and 
follows: 


‘ 
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rmer AISI A _ 1320 steel 
vas not included in the NE list 
basis corresponding with 
1300 series steels above, a 
ing rating of 54 percent or 
[he chip character was con 
is and hard. 
NE 52100 series of steels 
be spheroidized annealed for 
( achinability. These steels ma- 
with difficulty and in general 
be rated at approximately 30 
ercent of that of Bessemer screw 
cB beee. 


NE 8024 for SAE 3115 


A tractor company reported sub- 
tituting NE 8024 (Mn-Mo) for SAE 
115 (Ni-Cr) steel. The NE steel 
machined in an annealed condi- 
with a hardness ranging from 
to 170 Brinell. Little distinction 
etween the machinability of the new 
iterial and that formerly used was 


7. | 
cu 


{ 
+ 


NE 8620 for SAE 4620 
\ large gear machining company 
vas reported using NE 8620 steel in 
ice of the SAE 4620 formerly used. 
it was found that the average num- 
er of pieces per grind of the cutter 
i three-spindle Gleason rougher 
vhen producing an 11-tooth differ 
il side pinion averaged 420 pieces 
both steels. The rougher had a 
tter speed of 147 fpm and a feed 
16 seconds per tooth. The point 
vidth of cutter at the bottom of the 
was 0.110-inch and at the top of 
he cut 0.516-inch. The depth of cut 
vas 0.375 and the length of the tooth 
ice was one-inch. A_ sulphurized 
neral oil was used as a cutting 
luid and the steels were annealed for 
e machining operation to give a 
iardness of 143 to 163 Brinell and a 
icky type structure of pearlite and 
rrite, 
When the above part was finished 
. an eight-inch manufacturing speed 
Gleason machine having 420 cutte! 
‘kes per minute and a feed of five 


Or 


nds per tooth, removing 0.030 
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TABLE 1. Revised list of National Emergency Alloy Steels (December 17, 1942). 


Open hearth, alloy and electric furnace 
hot rolled strip). 





alloy steels (blooms, billets, slabs, bars and 
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NE 1330 0.28-0.33 | 1.60-1.90} 0.040 
NE1335 0.33-0.38 | 1.60-1.90| 0.040 
NE1340 0.38-0.43 | 1.60-1.90|} 0.040 
NE1345 0.43-0.48 | 1.60-1.90| 0.040 
NE 1350 0.48-0.53 | 1.60-1.90| 0.040 


NE52100C| 0.95-1.10 | 0.25-0.45| 0.0257 
NE52100 B} 0.95-1.10 | 0.25-0.45| 0.025t 
NE52100 Aj 0.95-1.10 | 0.25-0.45| 0.025t 











NE8020 0.18-0.23 | 1.00-1.30| 0.040 
NE8442t | 0.40-0.45 | 1.30-1.60| 0.040 | 
NE8613 | 0.12-0.17 | 0.70-0.90| 0.040 
NE8615 | 0.13-0.18 |0.70-0.90| 0.040 
NE8617 | 0.15-0.20 | 0.70-0.90| 0.040 
NE8620 | 0.18-0.23 | 0.70-0.90| 0.040 | 
NE8630 =| 0.28-0.33 | 0.70-0.90] 0.040 | 
NE8635 | 0.33-0.38 | 0.75-1.00] 0.040 | 
NE8637 | 0.35-0.40 | 0.75-1.00] 0.040 | 
NE8640 | 0.38-0.43 | 0.75-1.00} 0.040 | 


NE 8642 
NE 8645 
NE 8650 
NE 8720 


0.40-0.45 |0.75-1.00} 0.040 
0.43-0.48 | 0.75-1.00| 0.040 
0.48-0.53 | 0.75-1.00| 0.040 


0.18-0.23 | 0.70-0.90| 0.040 


NE9255 
NE 9260 
NE 9262 


0.50-0.60 | 0.70-0.95| 0.040 
0.55-0.65 | 0.75-1.00) 0.040 
0.55-0.65 | 0.75-1.00] 0.040 








Manganese-Silicon-Chromium-Nickel-Molybdenum Steels 


NE9415 


0.13-0.18 0.80-1.10 0.040 
NE 9420 


1 0.18-0.22 | 0.80-1.10] 0.040 





NE9422 — | 0.20-0.25 | 0.80-1.10) 0.040 
NE 9430 0.28-0.33 | 0.90-1.20 0.040 
NE9435 | 0.33-0.38 | 0.90-1.20] 0.040 
NE 9437 0.35-0.40 | 0.90-1.20]} 0.040 
NE9440 0.38-0.43 | 0.90-1.20 0.040 
NE9442 0.40-0.45 | 1.00-1.30| 0.040 
NE9445 0.43-0.48 | 1.00-1.30| 0.040 
NE 9450 0.48-0.53 | 1.20-1.50} 0.040 
NE9537t | 0.35-0.40 | 1.20-1.50| 0.040 
NE9540t | 0.38-0.43 | 1.20-1.50) 0.040 
NE9542t | 0.40-0.45 | 1.20-1.50| 0.040 
NE9550t | 0.48-0.53 | 1 





20-1 50 0.040 


Manganese-Sili 
20-1 4 0.040 


NE 9630 
0.040 | 


0.28-0.33 





1 
NE9635 0.33-0.38 | 1.20-1.50 
NE9637 0.35-0.40 | 1.20-1.50| 0.040 
NE 9640 0.38-0.43 | 1.20-1.50) 0.040 | 
NEQ9642 0.40-0.45 |1.30-1.60| 0.040 | 
NE9645 | 0.43-0.48 |1.30-1.60] 0.040 | 
NE9650. |.0,48-0.53 | 1.30-1.60] 0.040 | 








| Max.* Max.* 


|Carbon-Manganese Steels| 


| 
Carbon-Chromium Steels 


Manganese-Molybdenum Steels 


Nickel-Chromium-Molybdenum Steels 


Silicon-Manganese and Silicon-Manganese-Chromium Steels 


S 
Si Ni Cr Mo 


| 
| 
| 
tp - = —— —__+ 


0.040 |0.20-0.35 | 
0.040 | 0.20-0.35 
0.040 | 0,200.35 
0.040 | 0.20-0.35 
0.040 | 0.20-0.35 


0.025t | 0.20-0.35 | 0.35 max.| 0.40-0.60 | 0.08 max. 
0.025t | 0.20-0.35 | 0.35 max.| 0.90-1.15 | 0.08 max. 
0.025+¢ | 0.20-0.35 | 0.35 max.} 1.30-1.60 | 0.08 max. 








0.10-0.20 


0.040 | 0.20-0.35 
0.30-0.40 


0.040 | 0.20-0.35 


0.040 | 0.20-0.35 | 0.40-0.70 | 0.40-0.60 | 0.15-0.25 
0.040 | 0.20-0.35 | 0.40-0.70 | 0.40-0.60 | 0.15-0.25 
0.040 | 0.20-0.35 | 0.40-0.70 | 0.40-0.60 0.15-0.25 
0.040 |0.20-0.35 | 0.40-0.70 | 0.40-0.60 | 0.15-0.25 
0.040 |0.20-0.35 | 0.40-0.70 | 0.40-0.60 | 0.15-0.25 
0.040 |0.20-0.35 | 0.40-0.70 | 0.40-0.60 | 0.15-0.25 
0.040 | 0.20-0.35 0.40-0.70 | 0.40-0.60 | 0.15-0.25 
0.040 | 0.20-0.35 | 0.40-0.70 | 0.40-0.60 | 0.15-0.25 
0.040 | 0.20-0.35 | 0.40-0.70 | 0.40-0.60 | 0.15-0.25 
0.040 | 0.20-0.35 | 0.40-0.70 | 0.40-0.60 | 0.15-0.25 


0.040 | 0.20-0.35 | 0.40-0.70 | 0.40-0.60 | 0.20-0.30 


0.040 /0-20-0.38 0.40-0.70 | 0.40-0.60 | 0.15-0.25 





0.040 | 1.80-2.20 | 
0.040 1.80-2.20 


0.040 | 1.80-2.20 | (.20-0.40 


0.040 |0.40-0.60 | 0.20-0.50 | 0.20-0.40 | 0.08-0.15 
0.040 | 0.40-0.60 | 0.20-0.50 | 0.20-0.40 | 0.08-0.15 
0.040 | 0.40-0.60 | 0.20-0.50 | 0.20-0.40 | 0.08-0.15 
0.040 |0.40-0.60 | 0.20-0.50 | 0.20-0.40 | 0,08-0.15 
0.040 |0.40-0.60 | 0.20-0.50 | 0.20-0.40 | 0.08-0.15 
0.040 | 0.40-0.60 | 0.20-0.50 | 0.20-0.40 | 0.08-0.15 
0.040 | 0.40-0.60 | 0.20-0.50 | 0.20-0.40 | 0.08-0.15 
0.040 | 0.40-0.60 | 0.20-0.50 | 0.20-0.40 | 0.08-0.15 
0.040 | 0.40-0.60 | 0.20-0.50 | 0.20-0.40 | 0.08-0.15 
0.040 | 0.40-0.60 | 0.20-0.50 | 0.20-0.40 | 0.08-0.15 
0.040 | 0.40-0.60 | (0.40-0.70 | 0.40-0.60 | 0.15-0.25 
0.040 | 0.40-0.60 | 0.40-0.70 | 0.40-0.60 | 0.15-0.25 
0.040 | 0.40-0.60 | 0.40-0.70 | 0.40-0.60 | 0.15-0.25 
0.040 | 0.40-0.60 | 0.40-0.70 | 0.40-0.60 | 0.15-0.25 





con-Chromium Steels 
0.040 10.40-0.60 
0.040 | 0.40-0.60 
0.040 | 0.40-0.60 
0.040 | 0,.40-0.60 
0.048 |0.40-0.60 
o.o40 0.40-0.60 


o.040 0.40-0.60 
! 





0.40-0.60 
| 0.40-0.60 
| 0.40-0.60 

0.40-0.60 
| 0.40-0.60 
0.40-0.60 
0.40-0.60 














*These limits are for basic open hearth steel. Lowest standard maximum phosphorus or 


sulphur content for acid open hearth or ac 


id electric furnace alloy steel is .05% each. 


rhese limits are for electric furnace grades; if made in the basic open hearth, the sulphur 


and phosphorus may be .04% max. each 


For large sections only 


inch stock from each side to a tooth 
depth of 0.370-inch, the average num 
ber of pieces per grind of the cutter 
was from 100 to 110 for both steels 
Again the sulphurized mineral oil was 
used as a cutting fluid. The finish as 
determined by meshing the teeth with 
a master on a spring fixture to ob 
serve eccentricity readings, and judg 


ing the variations in bearing position, 
showed no particular difference be- 
tween the two steels. 

When rough cutting a 16-tooth dif- 
ferential side gear on a Gould and 
Eberhardt bevel gear rougher using 
a cutting speed of 271 fpm and a feed 
of 4.6-inch per minute, practically no 
difference in machinability was found 
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between the SAI $6. and the sub 
stituted NE & steel. The steel i 
both cases was machined in an an 
nealed condition in which a Brinell 
haradne range 14 l¢ VAS | 
t é vith a | type structure 
| ( lite il l¢ 

Ihe 1 ition on thi 
{ was cone nan el t-inch manu 
facturing type Gleason generator, u 
l } cutte t es pel inute an 
i feed of 4.7 s¢ nas per tooth fron 


} 


y-iInch to nch of stock was 


removed trom ea ide of the tooth 
t i cle -inch \pproxi 
mately 60 to 7 eces were obtained 
per grind of the cutters. Practically) 


no difference in machining results 
was noted between that of the high 
alloy SAE 4620 steel and the new NE 
8620 steel 

The same company reported that 
in roughing a 39-tooth spiral bevel 
ring gear on a 15-inch Gleason gen 
erating machine with a feed of 19 
seconds per tooth and a cutter speed 
of 119 fpm, that from 25 to 30 pieces 
per grind of the cutters were obtained 
on the SAE 4620 steel and from 2( 
to 25 percent more parts from the NE 
8620 steels annealed to the same 
hardness of 143 to 163 Brinell to 
give a blocky type structure of pearl- 
ite and ferrite. 

The above gear was finished on a 
15-inch spiral bevel gear 
generator using a feed of 42 seconds 


Gleason 


per tooth and a cutter speed of 139 
fpm. Approximately 0.030-inch of 
stock was removed from each side of 
the teeth to a total depth of 0.552 
inch. Approximately 20 to 25 pieces 
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rind of the cutte 


were pI qauced et 


In several cases an improvement in 
finish and uniformity of bearing p 
sition wa hown on the NE steel 


\ t ' rt lara 
n ne iS¢ eporter \ i large 


t 

motor company engaged in war work 
involved t 1DSt I f NE 8 
teel { i SAT } teel fo ‘ 

( Lhe nil 1 ( 
Va ( t { t ~ if i Br lie 
irdne l The part i 
chine va es in diamete 
Molybdenum high speed steel tools 
of the Mo-Tu type wert uset 
which were nch wide by one-in 
height of a form of 12° back rake, 
side rake, ¢ end and side relief, 1 


end cutting edge angle, side cutting 
edge angle, and -inch nose radius 
An emulsion of one part soluble oil 
mixed with 34 parts of water flowed 
fully on the work and tools. The cut 
ting speed in rough turning was 90 
fpm and for finishing turning 120 
fpm. The feed for both steels was 
0.012-inch per revolution, and the 
depth was 3/32-inch for a 7g-inch 
In this substitution 
no change in machinability character- 


wide faciag cut 


istics was noted 

A tractor company reported that 
NE 8620 steel served as an excellent 
alternate for SAE 4615 and 4620 
steel, and that the machinability was 
equally good. 


NE 8720 for SAE 4820 


A large gear manufacturer report- 
ed that in substituting NE 8720 steel 
for SAE 4820 steel for a spiral bevel 
differential drive pinion, 80 pieces per 
cutter grind were obtained in both 





Engine lathe for machinabilir 
the metal processing laborato 
University of Michigan. This 
16-speed, geared-head, 14-inch 
lathe is driven by a 10-ho 
constant-speed motor conne 
Reeves Vari-speed Motodriv« 


A mechanical three-compon 
ting force dynamometer is show 
ed on the carriage, a cutting f 
for circulating temperature 
cutting fluids in any quantity 
below the lathe, and a stop 
shown on the headstock 


A hydraulic recording typ 
component dynamometer is sh 
the rear left. This equipment 
studying the cutting propert 
metals, cutting fluids or tools. A 


control of speed is necessary 


» 

ry 

\ 

é 
€a ~] ‘ ne 

| l 14 
vere DI ed p 

NE 8720 for SAE 4815 

The large aut ( 
raged 1 war W stit 
8720 steel for SAE 4815 et 
part 334-inch i ete! 
annealed to give a Brinell hardn¢ 
179 to 207. Mo-Tung type 
speed steel tools were ised, 
wide by one-inch eight 
back rake, 6 side Ke ( el 
side relief, 13 el cutting 
angle, O° side cutting edge angle 
¢-inch nose radius. An emul 
one to 34 flowed fully on the 


Rough turning wa 


it 90 fpm on bot! 


ind tools 
steels and 
turning was don 120 fpm 


feed of 0.012-inch per revolut 
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\ facing cut had a depth of 
for a radial distance of 
There was a consider- 
yement in machinability of 
steel over that of the SAE 
inasmuch as 65 parts were 
er grind for the SAE steel 
irts per grind were obtain- 
NE steel 


NE 8720 for SAE 4620 


and axle manufacturer re- 

hat an NE 8720 steel re- 

SAE 4620 steel for a large 

12-inch in diameter and 

thick. The material was 

| to give a Brinell hardness 

Double 6 molybdenum high 

teel tools were used after be- 

d ground. A stream of soluble 

s poured on the tool. Turning 

ne at 178 fpm with a depth of 

).125-inch and a feed of 0.010- 

Sixty pieces were obtained per 

erind. This value conforms fav- 

ly with that obtained on the SAE 

4620 steel which was replaced. It was 

luded that in turning and milling 

the steel in a normalized condition 

the NE 8720 compares favorably 
th the SAE 4620 steel. 


NE 8724 for SAE 4820 


\ tractor company employed NE 
8724 as an alternate for SAE 4820 
high Ni-Mo). The molybdenum was 
relerably near the maximum of 0.30 
per cent to give the same penetra- 
of hardness and good core prop- 

ties of heavy-sectioned gear teeth. 
e annealed hardness of NE 8724 
vas from 143 to 173 Brinell, but if 
wer than 156 the machinability be- 
me poor, that is, poor surface fin- 
ish resulted on the gear teeth pro- 
luced on Gleason and Fellows shap- 
ers. In the range of 163-187 Brinell, 
the machinability was found to be 
superior to that of the SAE 4820 steel. 


NE 8744 for SAE 3240 


\ gear and axle company reported 

the machinability of NE 8744 

NE 8944 steels when normalized 

pared favorably with SAE 3240 

| 4340 in turning and milling oper- 

ns. Further, that in the oil- 

nched at 1550° F and tempered at 

F state, NE 8744 gives approx- 

tely 60 percent of the tool life of 

SAE 3240 and SAE 4340, at the cor- 

onding hardness of 370 to 430 
Brinell. 


APRIL, 1943 


NE 8949 for SAE 4345 


A milling machine manufacturer 
recently milled SAE 4345 and NE 
8949 steels with a spiral mill under 
identical conditions. The two alloy 
steels have approximately equal 
depth hardening properties, yet they 
differ widely as to composition. On 
the basis of hardenability rating, the 
two steels should have exhibited ap- 
proximately equa! cutting perform- 
ance, but this was not the case, since 
NE 8949 required more power and 
gave a poorer surface finish than the 
SAE 4345 which exhibited excellent 
cutting reactions. 

The NE 9200 series of steels should 
be annealed for machining. Their gen- 
eral rating based on that of Bessemer 
screw stock is approximately 45 per 
cent when annealed to a hardness of 
from 187 to 255. 


SAE 9250 


The relative machinability of SAE 
9250 steel compared with 15 other 
steels is shown in Table 2. All steels 
were forgings two-inches by 4-inches 
in section, then normalized and an- 
nealed. The Brinell hardness of each 
is given along with the constants for 
the torque and thrust formulas ob- 
tained in drilling them with standard 
twist drills under a flow of an emul 
sion of one to 16. The drill diameter 
in inches is d, and the feed in ipr is / 
The ratings can be represented by the 
values of “C” or “K’’. For the SAE 






9250 steel, C equals 1800 which is 
close to that for the SAE 6150 (Cr 
Va). 3250 (Cr-Ni), 2340 ( 332% 
Ni), and 2330 steel. A number of the 
steels such as the lower carbon 
(Cr-Va) steels 6120, 6130, 6140, and 
the higher carbon steel 1095 have 
higher values. 


NE 9400 Series 


The NE 9400 series (manganese- 
silicon - chromium - nickel - molybde- 
num) are as yet too new and reports 
to date are not sufficient to permit 
anything but an estimate as to their 
machinability. The following data 
were submitted by a steel company 
engaged in cold finishing steel: 

Approx. Approx Character 


Machine Turning of Machined 
Grade Rating Speed Chip 


As-Rolled — Cold Drawn 


NE-9415 55%  100SFM Continueus and hard 
NE-9420 55%  100SFM Continuous and hard 
NE-9422 53% 95 SFM Continuous and springy 


As-Annealed — Cold Drawn 


NE-9430 64% 115 SFM Continuous and semi-hard 
NE-9435 60%  JI10 SFM Continuous and semi-hard 
NE-9437. 60%  J10SFM Continuous and semi-hard 
NE-9440 58% 105SFM Continuous and hard 
NE-9442 53% 95 SFM Continuous and tough 
NE-9445 47% 85 SFM Continuous and tough 
NE-9450 45% 80 Continuous and tough 


SFM 
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Turning tool design 


As most of the NE steels are ma- 
chinable in an annealed or normal- 
ized condition which permits rela- 
tively free cutting, cutting tools of 
high speed steel are adequate. Re- 
gardless of the composition of the 
tool steel, a shape of turning tool ap- 
propriate for this work would be as 





TABLE 2. The values of the constants C 
for Torque in pounds-feet and K for 
Thrust in pounds for several analyses of 
steel in the form of forgings, normal- 
ized and annealed. 


T (torque) Cr ¢ 

SAE No. Brinell 
1020 137 
1045 159 
1095 154 
2320 163 
2330 202 
2340 207 
3120 143 
3135 192 
3250 207 
3140 196 
4130 156 
6120 137 
6130 156 
6140 163 
6150 187 
9250 202 


These constants represent the relative 
machinability of these steels under these 
conditions of being drilled when an 
emulsion of one part soluble oil to six- 
teen parts of water. 


B (thrust) K f°-78 @. 


Cc K 
1,590 40,000 
1,590 42,000 
2,180 69,000 
1,510 44,000 
1,780 66,000 
| 840 65,000 
1,510 39,000 
1,500 46,000 
1,740 57,000 
1,550 50,000 
1,560 43,000 
2,100 55,000 
2,000 56,000 
2,000 56,000 
| 840 53,400 
1,800 63,000 
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Ou NUMBERS ARRENGED iN INCRERSING NUMERICAL ORDER 

Machinability rating as expressed by torque in pounds- 
feet on a drill will vary for any metal in accordance 
with the type of cutting fluid used. Above values of 
torque are given for various metals by a 1'/4-inch 
diameter drill operating at .015-inch feed when cut- 
ting at 60 fpm. The cutting fluids are listed below. It is 
seen that the torque varies differently for each metal; 
some cutting fluids cause a reduction in torque over e 
dry cutting, while others may cause an increase, as 
in the case of SAE 1112 steel, malleable cast iron, and 


125 | 


Cutting Speed, F PM - Vig 
S 


a_i) 


250 





CMC X3045A, Heat 


Machinability ratings expressed as V¥» for several alloy 
steels of the SAE high alloy type for various values of 
Brinell hardness. 
feed .0127-inch, and a 1 to 20 emulsion was used. The 
tool had the shape recommended in this article on NE 
steels. This shows that the cutting speed is inversely 
proportional to the hardness. Most of the steels have 
machinability ratings nearly equal for the higher hard- 





300 350 


The depth of cut was .050-inch, the 








Beginning on 


leaded brass screw stock, they exert no influence what- page 93: 
ever. An article relating 
_ - — — the selection of 
] ry cutting — 7. A heavy mineral oi * fluids to 
2. Water containing 1% per- 8. A light mineral oil con- a hinabilit 
; — ae ble oll - taining 10 percent lard oil § - | y 
* gh. e oll to » 9. A light mineral oil con- of metals. 

a7 part soluble oil to 10 taining 5 percent oleic acid 
parts water 10. A sulpherized mineral oil 
5. A No. 2 lard oil 11. A sulpherized lard-min- a 








follows: 8° back rake, 14° side rake, 
6° end ielief, 6° side relief, 6° end 
cutting edge angle, and 15° side cut- 
ting edge angle. The nose radius 
should be large, but not in excess of 
10-20 percent of the depth of cut to be 
used. If cemented carbide tools are 
used, a back rake angle of from 0 to -5° 
may be used, a side rake angle of 
from 5° to 10°, side and end relief of 
5°, an end cutting edge angle of 6°, 
a side cutting edge angle of from 0° 
to 15°, nose radius of 1/32-inch. 

In general, standard drills and 
milling cutters can be used with rake 
angles from 10° to 15° on the milling 
cutters. In threading, a rake of from 
10° to 15° will give good results with 
the chip space or flute ground smooth 
and to a full radius. 
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Cutting fluids 


In general, emulsions of soluble 
oils are satisfactory for turning, 
milling, and drilling, and those oper- 
ations employing relatively high cut- 
ting speeds. For low cutting speeds 
as used in broaching, reaming, and 
threading, sulphurized mineral oils 
should be used. A mixture of mineral 
oil plus from 10 percent to 15 per- 
cent fatty oil serves as a good sub- 
stitute for the sulphurized mineral 
oil. 

Cutting fluids should be applied at 
low temperature in large quantity 
and at high velocity in order to be 
most effective. 

It may be stated that the machin- 
ability of the current National Emer- 


gency steels corresponds favor 
with that of the AISI or SAE steels re 
placed if at the same hardness. |: 
must be remembered that ‘machi: 
ability” is a broad term and may reler 
to anyone of several features of the 
metal cutting operation, such as long 
tool life, well-broken-up chips, good 
surface quality, and low power cor 
sumption. Further, the machinability 
may be a function of the metal cut 
ting process so that for broaching 
example, the rating of a steel must be 
based on surface quality, dimensional 
accuracy, and chip formation as tak 
ing precedence over tool life. In many 
operations such as gear cutting, forn 
turning, or threading, finish in itse! 
is more important than tool life. Chir 
formation in many instances such as 
in automatic screw machines 
turning machines may be of primary 
importance because of the diffcult) 
in disposing of long continuous chips 
which may mar the machined surtace 
of the work or may become involve: 
with the tools and spindles of the ma 
chine. Tool angles, cutting speed 
and ratio between depth of cut and 
feed will have to be adjusted in ord 
to produce the most favorable 
sults required for each job. 


anc 


THE END. 


THE TOOL ENGINEER 








0. W. BOSTON 


PROFESSOR OF METAL PROCESSING 


UNIVERSITY OF MICHIGAN 


W. H. OLDACRE 


| PRESIDENT 
D. A. STUART OIL COMPANY 


HE machinability rating chart, 
T fable A, is based upon the 100 
percent rating of AISI Steel Specifi- 

sitions B-1112, cold rolled or cold 
drawn. when machined with a suitable 
fluid at 180 feet per minute 
inder normal cutting conditions. The 
ratings are based on steels in a cold 
drawn condition. Metals that have 
been heat treated or processed in any 
wav other than cold drawn will, of 


ourse, have different machinability 


Itting 


ratings 

Machinability ratings have been 
given values to the nearest five per- 
ent. The metals have been classified 
to facilitate the drawing up of the cut- 
ting fluid chart. It is important to 

te that because of favorable price 
differentials, many users prefer hot 
rolled steels for many purposes. The 
relative effect of hot rolling may he 
expressed briefly as follows: 


(a) In steels containing up to 0.30 
percent cold rolled or 
cold drawn bars have better ma 
chinability than hot rolled bars 

(b) In steels containing from 0.30 
percent to 0.40 percent carbon, 

little difference in ma 

chinability between rolled 
and hot rolled bars. 

In steels containing over 0.40 

percent carbon, the hot rolled 

material has superior machinabil 
ity over cold rolled or cold drawn 

It is recommended that plain 

carbon steels over 0.40 percent 

carbon and alloy steels over 0.30 

percent carbon be annealed for 

machining. 


carbon, 


there is 


cold 


(c 


The range of Brinell hardness val- 
ues for each of the ferrous materials 
intended to provide the most de- 
sirable limits for normal machinabil- 
: 
whether additions could be made. 





®To simplify a table of recommendoa- 
tions which can be used to apply cut 
ting fluids to various processes, in- 
volving different metals, the metals 
are first listed in groups in accordance 
with their machinability ratings. A 
wide variety of ferrous and non-ferrous 
metals have been rated individually 
and then arranged in six classes as 
follows: 
Ferrous Metals as compared with 
AISI B 1112 Cold Drawn 


Class | 70% or over 
Class 2 50 to 75% 
Class 3 40 to 50% 
Class 4 below 40% 


Non-ferrous Metals compared with 
AIS! B 1112 Cold Drawn 
100% or over 
below 100% 


Class 5 
Class 6 











ity ratings, and, in general, describes 
the commercial practise in filling steel 
purchase orders. Generally, the lim- 
iting value of hardness for normal ma- 
chinability is considered to be 355 
Brinell although many steels are now 
being machined in mass production at 
hardness of 400 Brinell and higher. 

A similar classification has been 
given to machining operations, arrang- 
ing them in order of their severity, 
for example: The most severe oper- 
ation, Number 1, Table B, is internal 
broaching, and the easiest, Number 
10, is sawing. The final table indi- 
cates the severity of the operation, 
and the cutting fluid recommenda- 
tion for each metal classification. 
Users of this table may find helpful 
the following general notes on cut- 
ting fluid selection. 


CUTTING FLUID SELECTION 
1. Cutting fluid selection should be 


'TE: Since 1940, when the first report of The Independent Research Committee on Cutting 
ids was presented, comments have been solicited regarding its accuracy and to determine 
Accuracy has been substantiated by general acceptance, 


| by the fact that no corrections of major import have been received for either the machin 


ity tables or the cutting oil reference guide. 


However, this paper, a revision of the 


ginal, presents up-to-date ratings, selection of fluids and nomenclature. The revision was 


work of the authors noted above and M 
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Dixon, Standard Oil of Indiana. 





| Machinability Ratings of Metal 
| and Cutting Fluid Recommendations 


H. L. MOIR 


ASSISTANT CHIEF PRODUCTS ENGINEER 
THE PURE OIL COMPANY 


E. M. SLAUGHTER 


METALLURGIST 
REPUBLIC STEEL COMPANY 


based on the individual operation, ma- 
terial being machined, tool material, 
size and shape, and the conditions of 
operation, such as speed, depth of 
cut and feed, and results desired in 
tool life, chip formation and finish 
Preferred recommendations in bold 
Table B are intended to 
serve only as a guide to the choice of 
a cutting fluid 


italics in 


2. This report correlates recommenda- 
tions from general use and practice 
together with suggestions for each 
specific cutting problem such as mill- 
ing A-3140 steel in its annealed con- 
dition. These recommendations rep- 
resent the average practice of the ma- 
jority of users of cutting fluids when 
normal operating conditions are main- 
tained. 


3. Proper cutting fluid determination 
for normal operating conditions may 
be obtained by referring to the table. 
For example, a normal milling opera- 
tion, where the operating condition is 
within the limits specified by the 
manufacturer of the machine and the 
steel, will come under the classifica- 
tion as given in the table. However, 
if a deeper cut, higher cutting speed, 
or heavier feed are desired, it will be- 
come necessary for the user to be guid- 
ed by the recommendation for a more 
severe operation. 

4. Types of fluids, rather than pro- 
ducts of individual companies, are 
recommended in Table B. In the 
purchase of such fluids, there may be 
a difference in effectiveness between 
two fluids of the same type on a given 
machine operation owing to different 
manufacturing techniques of the pro- 
ducers. 

5. Further break down of this classifi- 
cation might be more specific. How- 
ever, the analysis would become bulky 
and unwieldy. In many instances, 
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such a list of recommendations would 
be difficult for the lay user of cutting 
oils to interpret 


6. Mineral-lard oil and sulfurized oil 
mixtures of low sulfur percentage 
are interchangeable, generally speak- 
ing. 

7. Sulfurized oils have a tendency to 
stain certain non-ferrous metals, such 


as copper and its alloys 


8. Carbon tetrachloride, chloroform 
and certain other volatile solvents 


should not be added to cutting fluids 
as harmful physiological effects might 
follow. 


9. In machining aluminum, quite often 
cutting oils are diluted with kerosene 
or mineral seal oil with satisfactory 
results. Kerosene, up to 15 percent, 
is frequently added to emulsions to 
improve the surface quality of ma- 
chined aluminum 


10. Magnesium and its alloys are us- 
ually machined with mineral seal oil 





except where it is desiral 


\ supply of poy 


chine dry 

bestos should be kept hand) 
er a fire. Tools should be 
and heavy feeds used. Chij 


not be permitted to accumul 
machine 


I 1. In machining brass, wi 
no change in cutting press 
various cutting fluids, it is 
to apply a cutting fluid to 
as a coolant. Inasmuch as! 
cutting brass is machined 





TABLE A. Machinability Rating of Various Ferrous and Non-Ferrous Metals of Six Class Groups 


Each metal is rated to the nearest 5°, based on the 
100% rating of AISI steel specification B 1112, cold 
rolled or cold drawn, when machined with a suitable 


cutting fluid at 180 feet per minute under normal cut- 


ting conditions. 


NOTE: The terms “annealed” and “spheroidized anneal” refer specifically 


to the commercial practice in steel mills, prior to cold drawing or cold 


rolling, in the production of the steels specifically mentioned. 


PREFIX LETTER DESIGNATION 


C —Denotes basic open hearth cart 
B —Denotes acid Bessemer carbon 
CB—Denotes either acid Bessemer 


open hearth carbon steel at the 
of the manufacturer. 


A —Denotes basic open hearth alloy steels 


E —Denotes electric furnace steels of both 
carbon and alloy types. 


NE—Denotes the National Emergency series 








Annealed. ** —Spheroidized Anneal. of steels. 
CLASS NUMBER 1 A.1.8.1. RATING % BRINELL CLASS NUMBER 4 
Ferrous (70% and higher) A 4150° 50 187—235 Ferrous (40°% and below) 
AAS RATING ° BRINELL A #15 65 174—217 
: A 4640* 55 187—235 A08.t noreeaiies arias 
* aoe A A 4815 50 187—229 A 2515* 30 179—229 
Cc o4e 85 143—179 A 5120 65 170—212 E 3310* 40 170—229 
aT IT 80 143179 A 5140* 60 174—229 E 52100** 30 183 : 
C 1120 80 143179 A 5150* 55 179—235 Ni-Resist* 30 
© 1132 15 187229 A 5045* 65 179—229 Stainless 18-8 
C 4137 70 187—229 NE 8024 60 174—217 (Austenitic) * 25 
C 1022 70 159192 NE 8124 55 174—217 Manganese oil 
C 1016 10 137174 NE 8233° 60 179—229 hardening steel** 30 
ETiT 95 179229 NE 8339 60 179—229 Tool steel, low tungsten 
B 12 100 179-229 NE 8620 60 170—217 chromium and 
qomennnmenien om ean NE 8630* 65 179—229 carbon** 30 
B 1113 135 179—229 NE 8724 65 179—229 High-speed steel** 30 
A 4023 70 156—207 NE 8739* 60 179—229 High carbon-high 
A 4027* 70 166—212 NE 8744* 55 183—235 chrome tool steel** 25 
A 4119 70 170—217 NE 8749* 50 183—241 
Mall-lron (Ferritic) !00—250 120—200 NE 8817 60 170—229 
Mall-lron (Pearlitic) 70 190—240 CLASS NUMBER 5 
Cast Steel (0.35%C) 70 170—212 CLASS NUMBER 3 Non-ferrous (above 100%) 
Stainless lron Ferrous (40°% to 50%) 
(Free Cutting) 70 163—207 ate) RATING % oanenen A.1.8.1. RATING 
C 1008 50 126—163 Magnesium Alloys 500—2000 
CLASS NUMBER 2 C 1010 50 131—170 a Hey ene 
uminum - ent VV 
Ferrous (50% to 65%) - sl = 2 gs Aluminum 17-S 300— 1500 
A1.8.1 RATING % BRINELL c 1070* 45 183—241 Brass, Leaded F. C. C. D 150—600 
Cc 114!I 65 183—24| A 1320 50 170—229 Brass, Yellow 200 
C 1020 65 137—174 = A_s«1:330* 50 179—235 Brass, Red — 
C 1030 65 170212 A135 50 179-235 Sronse, Lead Bearing = 
C 1035 65 174-217 A 1340* 45 179—235 Zine 200 
2 on 60 179—229 A 2330* 50 179—229 
1045 60 179—229 A 2340* 45 179—235 
A 2317 55 174—217 A 3240* 45 25_one CLASS NUMBER 6 
A 3045* 60 179—229 A 4340* 45 187—24| Non-ferrous (below 100%) 
A 3120 60 163—207 A 6120 50 179—217 A.1.8.1 RATIN 
A 3130* 55 179—217 A 6145* 50 179—235 Gun Meta! 60 
A 3140* 55 187—229 A 6152** 45 183—241 Bronze, Manganese 40 
A 3145* 50 187—235 A 9260* 45 187—255 Copper, Cast ? 
A 4032* 65 170—229 NE 8442* 45 187—255 Copper, Rolled 60 
A 4037* 65 179—229 NE 8447* 40 187—255 Nickel 20 
A 4042* 60 183—235 NE 8949* 50 187—255 Monel Metal, Cast 35 
A 4047* 55 183—235 Ingot Iron 50 10i—131 Monel Metal, Rolled 4 
A 4130* 65 187—229 Wrought Iron 50 10I—131 Monel Metal, "K" 50 
A 4137* 60 187—229 Stainless 18-8 F.M. 45 179—212 Inconel 45 
A 45* 55 187—229 Cast iron 50 160—193 Everdur 60 
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TABLE B. Cutting fluid recommendations for various machining operations for each 
of six groups of metals based upon normal operating speeds, tool life, and finish. 





)—F OPERATION 


GROUPS OF METALS BASED ON CLASS OF MACHINABILITY RATINGS 





1. 
FERROUS, 
OVER 70% 


Sulf. (a) 
Sulf. 


sching - Internal 
sching -Surface 
pping - Plain 
ading - Pipe 
eading - Plain 
Shaving + ee 
Sulf. 
ML. 
ML. 
ML. 


sming - Plain 
Cutting (d) 

ng - Deep 

ng - Plain 

ng- Multiple Cutter 

ng - Multiple Head 
jultiple Spindle Automa- 
Screw Machines & Tur- 
t Lathes - Drilling, Form- 
g, Turning, Reaming, 
utting Off, Tapping, 

ead ng 
jigh Speed, Light Feed 
Screw Ma- 

nes - Drilling, Forming, 
apping, Threading, Turn- 

Reaming, Box Milling, 
Cutting Off 
ng 

Planing, Shaping 
Turning - Single Point Tool 


T ! 


O's 


. Em. 
Em. 


Automatic 


7w }-- 


Hack 


~if cular 


Plain 
b) Form (Thread, etc.) 


Sulf. 


SYMBOLS FOR CUTTING FLUIDS 
K—Kerosene 
Lard Oil 
MO—Mineral Oils 
ML—Mineral - Lard Oil 
SULF—Sulfurized Oils (see note A‘) 
Em—Soluble or Emulsifiable 
pounds 
DRY—No Cutting Fluid 


Oils and Com- 


2 8 

FERROUS FERROUS, 

50 - 70% 40 - 50% 
Sulf.(b) Em. 
Em. Sulf. 
Sulf. 
Sulf. 
Sulf. 
Sulf. L. 
ML. Sulf. 
Sulf. 
Sulf. 
Em. 
Sulf. 
Sulf. 
Sulf. 


Sulf. Em. 
Sulf. Em. 
Sulf. 
Sulf. 
Sulf. 
Sulf. LL. 
ML. Sulf. 
Sulf. 

Sulf 

Em. 

Sulf. 
Sulf. 
Sulf. 


Sulf. 
Sulf. 
Sulf 
Sulf. 
Sulf. 
Sulf. 
ML. 
Sulf 
Sulf 
Sulf 
Sulf. 
Sulf 
Sulf 


ML. 


Em. 


Oils containing both sulfur 


sponsored may be used whe 
Preferred recommendations are under 


In threading copper, palm oil 


4 


FERROUS 
BELOW 40°, 


Em 
Em 


and 


re sulfurized o 


5. 
NON-FERROUS 
OVER 100% 


NON-FERRONS. 

BELOW 100% 
MO. 
MO 
Em 


Em. 
Em. 
Dry 


Sulf. 
Sulf. ML. 
Sulf. ML. 
Sulf.(c¢) 
Sulf. 


ML. 


Em. Sulf 


ML MO ML. 
Sulf 
Sulf. 
Sulf. 
Sulf. 
Sulf. 


Sulf. 


MO 
Em MO. 
Em. MO. 
K Dry 
Em Dry 


ML. 


carefully manufactured and 


ndicated 


chiorine when 
s ore 


ned 


is frequently used. 


It has been reported by several observers that emulsions are usually unsatis- 
factory on some precision machine tools such as Fellows Gear Shapers and 


Gleason Gear Generators. 





oil is ad- 
le to lubricate the moving parts 

the machine. A paraffin or light 

mineral oil may suffice, or the min- 
| oil blended with 10 percent fatty 
may be used to advantage. 


screw machines an 


'2. In turning Monel Metal, it has been 
nd that an emulsion gives a slight- 
longer tool life than a sulfurized 
eral oil. However, the latter pro- 
es broken up chips which in many 
tances is desirable. 


13. In general, cutting fluids should be 
lied in large quantities at the 
lest velocity possible without 
ishing, directly onto the tool point 
re the chip is being formed. From 
ee to five gallons for each single 
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point tool is most effective; partic 
ularly when carbide tools are used the 
cutting fluid should flood the tool be 
fore the start of the cut and be ap 
the cut 
Rapid change in temperature is in 
jurious to most tools. The use of sul 
furized carbide tools is re 
ported to be injurious to the tools. 


plied continuously during 


oils on 


14. Keep cutting fluids cool, either 
through the use of sufficient volume 
or through cooling agencies. For sat- 
isfactory tool life, temperature of the 
cutting fluid should not be permitted 
to exceed 110°. 


15. Keep cutting fluids clean—free 
from suspended chips, bacteria and 
high acidity. 


16. On complicated machines, oils 
should be used where parts such as 
tool be lubricated. On 
some jobs, such as milling and drilling, 
lubrication of the chips in the flutes 
or chip space is an important factor 
in chip removal. 


slides, must 


17. On high-speed operations, cooling 
is more important than lubrication, 
inasmuch as the speed itself usually 
provides good surface quality. On 
low speeds where the segmental or 
discontinuous type of chip is formed, 
the face of the tool may be period- 
ically lubricated so that oils, and par- 
ticularly a sulfurized oil for thread- 
ing and broaching, are desirable. 


THE END 


























Directors laughed whe 
Morris was s¢ iat 
Vice Preside 

Tool Engines 


s in backgro 


Ld. 
~~. 
ae 


<~ 





-” The man who sold Ph 
1944, P. W. Frankfurter 


Highlight of the 11th Annual Meeting of the A.S.T.E. was the selection can get you anything in 
of national officers for 1943-1944. Above (Il. to r.) Ray H. Morris, cps that you can get in New 
President, is Vice President of Hardinge Brothers, Inc., Hartford; 3 fellow directors agreed 
Douglas Burnside, First Vice President, is Superintendent, Quick Meal : 

Stove Co. Division, American Stove Co., St. Louis; C. V. Briner, Second 

Vice President, is Sales Manager, The Pipe Machinery Co., Cleveland; 

Earl Johnson, Secretary, is Production Specialist, Firth-Sterling Steel 

Co., Dayton. At right: Floyd Eaton, Treasurer, who was unable to 

attend due to responsibilities in the War Manpower Commission, Detroit. 


CAMERA 
HIGHLIGHTS 


American Society of Tool Engineers Convenes at Milwaukee for Annual Meeting 





Left: Among the speakers, left 
to right: Chairman J. B. Gilbert, 
Ampco Metal; Dr. B. I. Beverly, 
Republic Drill & Tool Co.; W. 
A. Simonds, Willow Run; J. I. 
Onarheim, Allis-Chalmers Mfg. 
Co. 





Below: Retiring National officers 
at Directors luncheon. (L. to r.) 
Frank Crone; Ray Morris; Otto 
Winter; Clyde Hause; Doug 
Burnside. 
1 bove WwW R Breeler, Du 1Kif 
N., , rece ves member 5 


from Mary Silverman 


es 

Below: 25 directors were Me Belon Representatives 
- 2 , 
closeted for 15 hours the coast to coast. (I tor. M 
first day, dined in this ; —_ Cole, Houston; K. Bues, Oak 
banquet room in Milwau- : ’ ‘ land; O, Winter, Detroit 
ate Asmus, San 


kee’s Hotel Schroeder. 


I diego. 
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MACHINING ALUMINUM 


TABLE |1—COMMERCIAL ALUMINUM ALLOYS 





Facts and figures on machining aluminum have become tremendously 
important with increased production of war materiel. Throughout 
the months of war and preparation, THE TOOL ENGINEER has pre- 
sented detailed articles on various machining operations involving 
aluminum. However, readers have asked for more information on 
| | speeds and feeds. These tables should do much to answer their 
| questions. 


These data are reprinted from “Machining Alcoa Aluminum,” a 
copyrighted booklet published by Aluminum Company of America. 


TABLE 2—CUTS, SPEEDS, AND FEEDS WHEN MACHINING 
ALUMINUM ALLOYS 


wets * CORCEETION tees. oxst) — 
ce = Fe or Ma | Mg 
bs ~ Noa. Heat- Treated Casting Ai nn 


1 
1.5 Fe 
1.2 Fe 1 
1.2 Fe 


2Fe 4.0 
5 





Heat-Treated Casting ,Alloys(a) apt a EONS Cae _ “ROUGH MACHINING 
| 10.0 —-— — — 


“FINISH MACHINING 
(See Note) > 

ry Speed 
2 | (fpm) | Feed, Inches i 


pen) 





1.2 Fe Cut, Inches 





LATHE TURNING | | | | 
Type I castings, | | \ | 
: not heat treated 25(a) | $00 to 900 } 0.020 to 0.030 | 0.002 to 0.010 | Maximum 
4 All others 19a) | 400 to 800 007 to 0.020 | 0.002 to 0.010 | 600 to 900 
MILLING ; 
Type I castings, 
not heat treated 


400 to 600(b) 
500 to 700(c) 5 to 15(e) i 0.010 to 0.020 
Maximum (d) y 
Type I castings, | H 
heat-treated 400 to 600(b) 
Type II castings 25 =| 4 500 to 700(c) } 
Types I and II | Maximum (d) 
wrought alloys, 
heat-treated } | 
Type III alloys 25 300 to SOO(b) | 3 to Ble) | 0.010 to 0.020 
BORING | | 
Light duty 
(1 to 2 inch) 
Medium to heavy 
duty 


08 0.8Fe | 
Heat-Treated Wrought 
5.5 : 

0.25 





10 to 25(e) 





ss 3 | 
{$00 to 700(c i 
ae (a) | um (: 
| S00 to seeen) | 
; 0.010 to 0.020 {500 to 700(c) } 
| \Maximum (d) | 


4 to 10(e) 





5 to 15{e) 





$00 to 700(b) | 4 to 10fe) 


eco coonr 
jousrus “awed 


’ 
09a) | Maximum(f) 010 to 0.020 


6.010 to 0.020(a)| Maximum(f) | 0.001 to 0.005 


25(a) | 600 to 1000 6.010 to 0.020(a)| 600 to 1000 


ere 
| 
0.25 Cr E | 
0.25 Maximum(g) 010 to 0.030 | 0.005 to 0.010 | Mazimum(g) 
0.38 | Maximum(h) 025 to 0.100 | 0 00s to 0.015 | Mazimum(h) 


007 to 0.015 0.001 to 0.003 


ne wisi 


| 0.100 to 0.150 
| 0.050 to 0.375 


*Indicates relative machinability. a 

machining characteristics. 

a) Heat treated as usually sold, namely a solution treatment 
followed by aging at room or elevated temperature. 

(b) Alloy 220 is not aged. 
Alloy cuts freely, but wear on tools may be excessive un 
less they are tipped with cemented carbide. 


TABLE 4—APPROXIMATE FEEDS FOR STAND- 
ARD TOOLS FOR MACHINING 11S-T3 ALLOY 


Toot widen o or x Depth | 
In j 


Type I alloys have best 


NOTE: See Table 1 for explanation of Type numbers listed above in first column. 

(a) Cut measured on radius. (e) Travel of work. 

(b) For carbon steel tools. (f) Peripheral speed of tool is max. of most machines. 
(c) For high-speed tools. (g) Travel of ram. 

(d) For cemented carbide tools, (h) Speed of table. 


TABLE 3—MECHANICAL FINISHING OF ALUMINUM ALLOYS 





ROUGHING Ty | Buffing | Coloring | 


Finish* 
Solid Wheet | Cloth Belt | Ses Sewed Muslin | Cling | Grinding 





reed per 
Revolution 
laches 





PORES FNS 
mel ae 


Open Muslin) | 


or Flannel 


0.012 Al,O; 


0.010 


he Al,O; or SiC Al:Os | rurteign Emery Tripoli 
BOX TOOLS Use 
One chip finish: 4 
ipfaidhing) = Pochaned 
" 
‘ 


’ 
Sewed Muslin) Sewed Muslin 
B Muslin Buffs 


uffs Buffs 


| Solid Wheel | Cloth Belt Solid Wheel 


CE NTER DRILLS 





16 to 100 46 to 300 | 46 to 80 120 to 240 





CUT-OF F TOOLS 
Circular 
ae 


&8 (22/888 


wo 


30 to 40 
} 
| 


Glue Glue Glue 


eecloe 
3 


£3 
on 


Soft Very Soft Soft 


ie bos 
| 
| 
| 


feet 
per minute|6,000 to 12,000) 3000 6000 7000 to 8000 | 3000 to 4000 


FORM TOOLS 








| 

} 
clococooco 
eisseese 

2-2-2 

|W Ouse 


° 
& 
= 

| 
on 
s 
w 


‘Grease 
Dry or Grease || ous 


0. i *Mechanical finish applied to castings—-to be preceded by machining 


Lubricant 


o 
38 





| 
| 
Grease | Grease | 





REAMERS 


With renewed interest in sub-contract- 
ing, many plants with limited experience 
in machining aluminum may expect to 
require more information on this all im- 
portant war production subject. 

Table | presents analyses of commercial 
aluminum alloys furnished by Aluminum 


Company of America. Affording a scale 
of relative machinability of various alloys, 
it may help tool engineers in designing 
tools and allocating equipment for new 
jobs. Given a new alloy for machining, 
they can, by using this table, determine 
its relative machinability as compared 


with a job they may be performing on an- 
other alloy. If analyses are not identical 
to those in the table, a comparison to the 
nearest equivalent may prove helpful. 
Tables 2, 3 and 4 are self-explanatory, 
with machinability types in Table 2 keyed 
to Table |. 


NOTE: On this page is the eighteenth of a series of Data Sheets to be published in THE TOOL ENGINEER. 
A handy three ring binder can be secured at any dime store to hold the sheets for quick reference. 


THE TOOL ENGINEER FOR APRIL, 1943 




















Hold Down 
for Small Drill Press 























AN EASY way to hold work on a 
small drill press employs an angle 
plate bolted to the drill press table 
with a number of holes through the 
upright face in which a bar may be 
inserted and used as a lever to se- 
cure the work on the table. The 
operator handles the bar with 
one hand, manipulates the machine 
with the other. 


The type of bar known to most 
machinists as a buggy bar (shown 
in cut) is convenient for this pur- 
pose. The angle plate may be sim- 
ply a piece of 4 by three iron, bent 
90°, with a row of holes drilled in 
it and provision for fastening it to 
the table. 


In drilling oil holes in bushings, 
the bar may be passed through the 
bushing. This kind of hold down is 
good for drilling shallow holes up 
to about %-inch diameter. Every 
small drill press in the shop should 
be equipped with it because me- 
chanics, in a hurry, will attempt to 
hold in their hand work that should 
be clamped. 


Another Holding Suggestion 
for the Small Drill Press 


Mowunrt a bench vise on the table 
to grip small parts. One would sup- 
pose these simple suggestions to be 
in universal use, but a trip around 
the country shows that this is not 
the case. 





*T.M. REG. U.S. PAT. OFF. 





Heavy Duty Shaper Tool Designed to Save Several Cuts 
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To Dress Precision Angles 
on Surface Grinder Wheel 


THE SET-UP shown in the draw- 
ing at right can be used for dressing 
precision angles on the wheel of a 
surface grinder. The diamond must 
be under the center. The block can 
be machine steel or cast iron. The 
block slides on the angle iron and 
is guided by the sine bar which has 
been set to the proper angle. The 
angle iron must be square to the 
rail, which is ground parallel to the 
ways. The block is moved on the 
bar by hand. 














Tue adjacent drawings illustrate 
a tool designed for heavy duty us¢ 
on the shaper, where it is necessar\ 
to make a heavy cut. Rather than 
make three cuts, as is usual; this 
tool does the job shown in the 
larger illustration in a simple opera 
tion. 





S| GRINDING _ 


L \ WHEEL 
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| DIAMOND 
COLD ROLLED 
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P ANGLE IRON. 
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GEAR BLANK— 


Finish after Carburize 


®A gauge is made by 
clamping two pieces of 
cold-rolled steel together 
with a shim between them, 
same thickness as amount of 


metal to be removed. 


The gauge is placed 
against face of work. The 
cutting tool is then brought 
against the gauge blade 
and the carriage locked in 





this position. 





ae / 
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THIS JOB SETTER WORKED OUT 
A TIME-SAVING WAY TO MACHINE A 
SHOULDER FROM A FINISHED FACE 


HARLES F. SCHOEN, a job setter in the Packard Aircraft Engine 
Division, which produces Rolls-Royce engines, is one of several 
score of turret lathe operators now wearing an Ideas for Victory Pin. 
These Victory Pins are given to resourceful operators who have 


developed practical ideas for increasing production. 


Mr. Schoen’s idea is explained in the accompanying sketch. To 
machine .050” off a finished and carburized face when length of piece 
may vary from job to job, Mr. Schoen made up a gauge that provides 
a quick way of positioning a cross-slide tool without necessity of 
measuring each cut. 

Many of the ideas sent in to Warner & Swasey are published in 
Blue Chips, a shop bulletin sent free to the homes of over 38,000 
turret lathe operators. Make sure your turret lathe operators are on 
our list to receive it—it may bring them helpful ideas and inspiration 
that will be reflected in increased production in your plant. Write 
Warner & Swasey, Cleveland, Ohio. 


You Can Turn It 
Better, Faster, for 


Less... with a assum aee 


Warner & Swasey ARNER g SWASEY 
ror WICTORY 

























, ee aL 











Mme-oo nr saamMnananarsra™mn 








STARRETT TOOLS 


HELP SKILLED HANDS TAKE THE MEASURE OF THE AXIS 


Getting tools of Starrett accuracy and dependability into these hands has been 
a task worthy of the supreme efforts of every Starrett toolmaker. On that task 
we shall continue to concentrate our skill and experience without stint 

Your mill supply distributor is likewise doing everything he can to help yor 


procure the Starrett precision tools you need. You may depend upon hin 


THE L. S. STARRETT CO *® ATHOL © MASSACHUSETTS @ U.S.A 
World’s Greatest Toolmakers 















Eight Ways 
12 1 ay t. 
E. E. POTTER 
GENERAL ELECTRIC COMPANY 
a NELA PARK, OHIO 
. 
— the production engineer, get 
ting the most out of what he has 
is today’s axiom. It means finding 
ways to get more and better output 
per tool from all available tools 
Sy The accuracy 
increasing the efficiency, and thereby of hend érillles 
the contribution to Victory, of every con be Geebied 
tool now in use on the production by providing 
si lines of Liberty 


Net output of any tool increases 
when better light is provided for the 
using it. Elementary as_ this 
seems, it bears repeating since the 
ption of the three-shift schedule 
\s a result, two-thirds of American 
duction depends upon the ability 
our workmen to see clearly and 
kly under artificial illumination 
Workmen using essential and often 
eplaceable tools have lighting that 
res maximum efficiency 


Recently, a country-wide survey 


ide to determine how war plants 


e discovering and correcting com 


lighting faults affecting tool-use 
iency and skill, 

Phis study confirmed the belief of 

tool and production engineers 

it the illumination 

ke directly affects his skill and 

vy with tools, his safety, mo- 


provided the 


e, and ability to maintain sustained 
Especially has it confirmed 
fact that better use of precision 
is facilitated among employees 

e vision is declining 
Net output per tool was increased 
practically all the plants covered 
: the study, following lighting im 
vements that cured such major pro- 
interfering 
and high 


tion drags as_ glare, 


idows, accident hazards, 
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proper illumi- 
nation. 
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PRODUCTION AND COST EFFICIENCY 


FOOT CANDLE LIGHTING POWER 10 
— 4—_—_—___1—__ 5 
Nov Dec. Jan Feb. Mar. Apr May June July Aug 
Chart shows result of 15 months’ lighting test in a piston ring plant. Increas- 


ing the lighting from 1.2 footcandiles to 20 footcandles stepped up production 
25 percent at an additional cost of only 2 percent of payroll. 
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percentage of errors, waste and re 


jects in metal cutting operations 


FASTER SETTING AND ADJUSTMENT 

When, for example, an Indiana ma 
chine shop recalled a number of its 
old tool makers, foremen noticed that 


gage-setting and adjustment were 
wasting entirely too much time 

\ lighting study revealed that not 
mly the old-timers but many of the 
newly trained workmen were carrying 
micrometers to the windows for bet- 


ter, surer seeing. The machine shop 
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superintendent reports that since the 
change-over to improved lighting (40 
footcandles of general fluorescent il- 
lumination over the machines) micro- 
meters are easily read, fine details 
are easily visible, and it now takes 15 
percent less time to make settings and 
adjustments than it did before. 


ELIMINATION OF SHADOWS 


In a Michigan machine shop where 
the problem of accommodation was 
so pronounced that it seriously af- 
fected job tenure, the personnel man- 
ager recommended a complete study 



























of the lighting. 

A mercury vapor low-bay system 
was installed, with fixtures at a level 
substantially lower than the prevail 
ing level of belts and pulleys, and 
much below the former high-bay sys- 
tem. Interfering shadows were elim- 
inated as a problem by staggering 
pairs of reflectors on the columns on 
one side, and between the columns 
on the other. 

The personnel manager states that 
his men are now doing fine work in 
much less time and can work longer 
hours with less fatigue. 






An Indiana machine shop rep 
installation of proper light 
machines has cut the time req 
adjusting and measuring 15 px 


REDUCING EXCESSIVE SPO 


A basement tool ar 
was faced with an excessi 
problem aggravated by ths 
flaws did not show up 
had been machined d 
where failure to spot then 
lot of wasted work 
Fluorescent reflectors we 
ed between the floor joists 
lumination from five to 25 


dles. With better light, ins; 
jects were cut 18 percent a the 
overall production of the shop 


ed by 15 percent 
ELIMINATING FACTORY BLIND SPOTS 


The vice president 
production of a midwest plant 1 
bronze bushings for the Ordnance 
Department found that an exce 
percentage of employee time losses 
were directly attributable 
accidents caused by workers g 
for misplaced tools, stumbling 
parts stored in working alleys 
corners. 

A 50 percent cut in accidet 
this type followed elit 
blind spots with footcandles of 
fluorescent lighting. The vice presi 
dent reports that the employees car 


to munor 


nination of the 


also do their work faster. Besides 
these safety and production improve 
ments, spoilage was cut 25 percent 





INCREASE NIGHT-SHIFT PRODUCTION 





A Detroit tool and die 


found that after the improveme 
existing lighting facilities the n 

shop night crew, using the same t 
was able to turn out more work of 


better quality wit! 
strain. 

More skilled emp! yees are Willing 
to work nights and the plant has beer 
able to double its output 


MAINTAIN OUTPUT ON FINE WORK 


Men in the machine shop of a 
inaw, Michigan, tool 
have found it possible t 
ly fine work for longer 
(Continued on page 104 


manula 
» do ext! 


periods 








This thread miller’s job would be more 
dificult if he were not favored by 
ample illumination from numerous five 
rescent fixtures overhead. 
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10 Dimensions 


inspected simultaneously 


Why don’t you use 


MACHINE GUN methods 
for inspection .....9 


; ; x 
One-at-a-time inspection of dimensions is only single-shot rifle 


shooting. The men at the fighting front use faster methods, but how 
about you on the home front? 


Last year the ten dimensions on the above cylinder were inspected one 
ata time. Now, they are checked all at once because of Dial Indicator 
Gage methods. 


At the left, diameters of a shaft are checked in a fraction of the former 
time and more positively and more accurately. Investigate this fast, ac- 
curate and low-cost method of inspection. Write for more information. 


FEDERAL PRODUCTS CORPORATION 
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Minor accidents were 
cut 50 percent, and spoil- 
age was cut 25 percent 
in one shop by installing 
50 foot candles of fluores- 
cent lighting. 


Only way to determine 
whether machine oper- 
ator has satisfactory 
light is to meter it, com- 
pare the reading with a 
chart of shop require- 
ments. 
« 


“The better the light, 
the better the grinding 
job." New lights cut in- 
spection rejects 18 per- 
cent in one plant, 
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eclaiin Your High 


By Brazing-on STANDARD 
CARBIDE BLANKS 


When your high speed steel cutters are ‘worn 
out’, don't scrap them. They usually can be re- 
claimed by simply torch-brazing standard car- 
bide tips to the cutting edges of your cutters. 

Standard styles of carbide tips are readily 
available to meet practically all carbide tipping 
requirements for all commonly used types of 
high speed steel cutters. With a small master 
stock of standard tips in your crib, you'll be pre- 
pared to reclaim and re-tool fast. 


Complete instructions on request. 























1 First grind a recess in the faces to 9 Using an oxy-acetylene torch, flux, 3 Grind carbide tipped “high speed 
which the carbide tips.are to be brazed. and silver solder, braze standard car steel’? cutter in same way you regu 
Plan recess so that tips will project slightly bide tips in place. Process is essentially the larly grind any carbide tipped cutter. 
over edge—for grinding back to size. Bot- same as regular braze for carbide tools— Cutter is now ready for many times life of 
tom of recess should be ground flat surface except braze should be completed fast to the original. When again worn, you can 

but not necessarily smooth, prevent oxidization and loss of chrome. often resize using same process. 
‘ 
CARBOLOY COMPANY, Inc. 
Sole makers of the Carboloy brand of cemented carbides 
11145 E. 8 MILE ST., DETROIT, MICHIGAN 
Birmingham, Ale. * Chicago 7 Cleveland © Los Angeles ° Newark ° Philadelphia . Pittsburgh . Seattle 
Canadion Distributor: Canadian General Electric Co., Lid., Toronto, Canada Vv Brazing literature sent on request. 
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A DALZEN 
WILL DO IT! 


Dalzen tools taps, flat 
and round broaches, thread 
milling hobs — have the 
same high reputation for 
accuracy and dependability 
as Dalzen Thread Grinders 
and Center Lapping Ma- 





chines. Sturdy, compact, effi- 
cient, Dalzen machine tools 
give maximum production 
per cubic foot, per pound, 
per dollar of cost! Write for 
descriptive literature. 


WHITWORTH AND NATIONAL FORM 
GROUND HIGH SPEED TAPS 


@ You can rely on Dalzen as a dependable source of tap supply. 
Here's why: 


DALZEN CAN DELIVER the size you need with the pene your 
production schedules require. 


DALZEN SPECIALIZES in hard-to-get Whitworth form —" 
size 12-BA up to 6 in diameter. 


DALZEN TAPS ARE PRECISION GROUND of hardened h 
steel — assure clean, accurate cuts with maximum tool life. — 


When ordering, give size, form, and quantity data. Prices, 
descriptions, and earliest delivery date will be rushed. 


* 


TOOL & MANUFACTURING 


12255 EAST 8 MILE ROAD ~< DETR 








WALLACE A. SCOTTEN 


ASSOCIATE EDITOR 


foe . or wrong, a sizeable segment 
of American management in the 
mass production metal cutting field has 
long been inclined to cast the khaki- 
clad representatives of tne Army's 
Ordnance Department in the role of 
fledglings bent on telling old masters 
how it should be done. 

This global war has changed many 
conceptions, and not the least of them 1s 

hat one. Notable reason is a stocky, 
57. -year old live-wire who heads a 52- 
billion dollar metal cutting business 
and holds the rank of Major General — 
with no pose of austerity. His name? 
Levin H, Campbell, Jr., Chief of Ord- 
nance of the United States Army. 

Long accustomed to developing their 
own manufacturing methods and formu- 
lating their own industrial policies, 
many a manufacturer converted to war 
production was pleasantly surprised 
when he went to work for the Ordnance 
Department. Here was an outfit that 
knew what it wanted, knew what tools 
were needed to build it. 


Knowledge of engineering 


he result has been a remarkably 
bond of common understanding, 
iously unheard-of exchange of tech- 
-how and mutual respect be- 
ween Ordnance and civilian engineers. 
nyone who has done business with 
. blue-eyed General Campbell can 
you the answer to this enigma. It’s 
one man — his manners, his meth- 
and his knowledge of engineering 
industry 
e smooth functioning organization 
is Army Ordnance today is built 
ertain principles that are Camp- 
alone. Outstanding among these 
belief in giving subord inates both 
my and responsibility. The de- 
tment's approach to the problem of 
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GENERAI 


Maj. Gen. Levin H. Camp- 
bell Jr., Chief of Army Ord- 
nance, who enjoys recogni- 
tion both by the Army and 
American industry as an 
outstanding engineer and 
administrator. 


supplying the nation’s fighting men 
with billions of dollars worth of weap 
ons is completely explained in his re 
mark, “If a man had to eat an elephant, 
first he'd cut it up into small pieces.’ 

“Imbued with, the energy of three or 
four men,” one of his lieutenants says, 
“he began decentralizing his depart- 
ment five minutes after he took over as 
Chief of Ordnance on June 1, 1942.” 

Inclined to be epigrammatic, the Gen 
eral remarked that day, “I don’t want 
anybody breathing down anybody 
else's neck.” The same day he started 
getting the operating division of his 
department “the hell out in the field 
where they belong” and where they can 
cooperate more effectively with pri 
vate industry. 


Advantages of decentralization 


Industry’s reaction was natural. Its 
men could thresh out their problems 
with Army men over a bowl of soup 
and cup of coffee at their plant in- 
stead of throwing their shop plans and 
tooling problems into a brief case and 
wedging their way into a jam-packed 
Pullman for Washington while work 
at home piled higher and higher 

Very tangible results in increased ef 
ficiency resulted from this saving in 
travel time to and from the Capital. 
The over-all savings may be judged by 
the fact that Ordnance continually is in 
the process of buying 1,200 to 2,000 
completed metal products ranging from 
30-caliber bullets to 40-ton tanks com 
posed of thousands of dissimilar parts 

The speed with which these operat 


CAMPBELI 
2 000,000.000 


{dministrator 


ing divisions got the production job 
nder way is a tribute to Campbell's 
rders permitting them to do the buy- 
ing without dallying around with Wash- 
ington, and sign contracts up to $5,- 
000,000 without consulting the office on 
the Potomac 
General Campbell is no stuff-shirt 
administrator. He is a coldly practical 
the Army knew what it 
industry had to carry the 
roducing it, he decided that 
onld have a word to say 
about the designs and methods to be 
used in producing ordnance equipment. 
Sach, he reasoned, could learn a lot 
from the other. And each has. In Janu- 
ary, 1942, when the General became 
Assistant Chief of the Industrial Ser- 
ice in the Ordnance Department, in 
charge of all production, he organized 
the present system of industry inte- 
rating con mittees (See THE TOOL 
T NGINEER, January 1943, page 114). 


“Guns cre machines" 


These committees are composed of 
engineers and production men repre- 
senting plants making ordnance ar- 
ticles. They meet regularly with Army 
engineers to discuss production prob- 
lems and exchange ideas. The best ideas 
advanced at these meetings are adopted 
and made uniform practice in industry. 

The mechanical time fuse committee, 
for example, discovered so many new 
techniques that three of the plants 
previously engaged in its manufacture 
were diverted to the Air Corps for an- 
other type of work. Last reports indi- 
cate the mass production of this fuse 
still has the Germans baffled, 

This instance bears out the General's 
recent admonition to those who fear the 
mechanical ingenuity of our enemies. 
“Guns are machines,” he said. “Nobody 
in the world makes ‘better machines 
than are made in the United States. 
You wouldn't believe Germany or Jap- 
an could make better automobiles. Don't 
believe they can make better guns. They 
cannot.” 

Bottle neck so on roll from an 
Y desk at a dir a dozen. Take. 
for example, the aosles he whipped 
up to break a two-year problem of 

dnance machine tools. In each Ord 

ice District he has organized unpaid, 
ivisory Machine Tool Panels. These 
ne] re compo ed of 20 to 30 ma- 


(Continued on page 109) 


“If a man had to eat an elephant, first he'd cut it up into 


small pieces.” 


That's the way the Ordnance Chief is 


handling one of America’s biggest production jobs. 
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UNIT-TYPE MACHINE (designed for job) 
BORES 3 HOLES SIMULTANEOUSLY 


Rough and finish boring operations are both performed on this ae You Can Save —“ 
3-spindle unit-type boring machine. Feed is .010" for both roughing 20 to 35°% wit 


and finishing — depth of bores is held to .003”. Former time on a 
special machine was 62'4 minutes including roughing and finish- 
ing. Present time is 39 minutes including both operations and, mn ct of thes 
a milling operation previously done on another machine. Z Initial co 


ower becaus® 


Unit-Type Machine Tools 


e specia! 


machines *> . 
gs and patte 
, save engines 


rns are 


Actual cycle time of the machine is approximately 3 minutes and 


consists of rapid approach, feed, dwell, and rapid return. Both 
heads bore simultaneously. 


drawin 


available. *O* 


ing and pattera costs on © 
= : : . : plete feed and 
This is but one example of how unit-type special machines increase a ste 
production. Perhaps you can save time eaitue. ne, ren 
or manpower in a similar way... our ren ain 


ae 
, | : tions can be ve 
. engineers will be glad to help. "Se 
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drive units 
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MORE PRODUCTION AND TOOLING IDEAS suit your P cure chanst 


ad futur 
P. able Anc won't c 
/ our part desig 
. - y n ree 
. P a : Not a catalog, but a set of eight he machine —* 
& S *s * bulletins describing a better way — 


acco 
to get better machines. Each 
bulletin traces a machining prob- 


* : nanges 
lem from the original study of the part to the final machine design. date ct 
Each may suggest a more productive tooling set-up that you can 
use today — valuable file information for tomorrow. 


) Write for 
bulletins: M-30 through M-38. 


be re-arranged KC 
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285 SOUTH WATER STREET ROCKFORD, ItLLINOTS, U.S.A; 
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Petroit il i the automotive 


tries, with its factories, engineers, ex 


ecutives, and skilled labor, should 


the focal point in the production of 


heavy mobile machinery for the United 

Nations. Realizing this, in one b 

troke the General lifted the automotive 

supervision work trom congeste 

Washington and placed it in the heart 
‘ , 


e greatest metal cutting industr 


Che result was an organizatior 
‘ otor city headed by men who ha 


worked with their hands, men who ha 
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PLASTICS IN RADIAL ENGINES 


Plastics are finding wider usage as prime materials in 
mass production. Here are two important parts for 
radial engines in which plastics have replaced aluminum. 


1 reasingly important role plas 


ing in mass manufacture 
e in their recent application 
engine production by the 


\eronautical Corporation 
his concern’s big 14 and 18- 
ial engines, plastics have 
n two impor- 
ts. Results include the saving 
ls of pounds of vital metal 
tubling the service life of the 
‘ived, decreases in engine 
ind substantial savings in 
iring time and costs 
parts, baffles or air deflectors, 
housings, were developed 
ight engineers in cooperation 
lyte Division of the St 
er Company. Before being 
iss production, the parts 
er and full- 
test stands, and then in 
ghts of more than 300,000 miles 


eet-alumin 
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yperation compared 
cated from metal, 
formed under 








t pressure in molds \ 
such as cotton fabric, is 

ted with phenolic thermoset- 
iffles are used to deflect the 


that it flows over and cools 
re finned surface of the cylin 





ers Without baffle r ir te 
c nly the front surface. On 
row engines, the baffles provide the ri 
bank of cylinders with the same volu 
ur that flows over the fri 
Saving in weight of plastic over met 
in the 42 baffles used on a 14 ] 
5 t 


engine amount to 25 per cen 
lhe push rod housings, tubes tw: 


inches long and one inch 1n diameter 





cover and protect the 1 rods W 
extend from the cams in the il 

to the valve asseml s in the ¢ na¢ 
| ead 7 hese housing S als serve a 
return channel for oil carried to tl 
entire valve mechanisn Inasmuch a 


14-cylinder engine carries 28 of these 
housings, savings in aluminum a1 


weight are considerable 
When made from metal pus! 
housings were first cut from al 
sheet, sl aped to the Iirve I 
inders, and then heat treate 
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reate a corrosi re tant I 
na ond for t ree 


Mass manufacture of radial aircraft 
engine cylinder baffles of plastic by 


Wright Aeronautical Corporation has 
released huge quantities of aluminum 
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“An ample flow of coolant is necessary to carry away the generated heat," is the 
title on this scene from the new slide film “Putting Carboloy Tools to Work". 


PICTURES will speed 


PRODUCTION 


@ As a partial solution to the problem 
of training thousands of “green” work 
the use of tools and machines, 
ds of industrial organizations en 
gaged in war production are today uti 
lizing movies and slide films. 

Many of these pictures, which can 
be shown in a semi-darkened room in 
the plant, are designed to train skilled 
workers in the use of new tools and new 
materials. Others are so fundamental 
that they are best used in speeding the 
training of the thousands of new em 
ployes who are going to work on the pro 
duction front in metal cutting industries 
(See The Tool Engineer, [ebruary 
1942). Projection equipment can be 
bought or rented through local photo 
graphic supply shops 

As a service to mass production en 
gineers faced with the problem of con 
verting industrial initiates into sem1 
skilled or skilled workers, The Tool 
Engineer reviews here a few such films 
recently made available. 


J 


TOOL 
CONSERVATION 


“SAVE THOSE TOOLS”: Here is 
a one-reel, black and white sound picture 
which shows how the _ International 
Harvester Company's tool salvage pro- 
gram was organized. The film details 
the program for the utilization of ex- 
cess and obsolete tools from salvage at 
individual plants to a central clearing 
house, 

Chis is a film for foremen and engi- 
neers, but workmen should profit from 
seeing it. Emphasized is the low-tem- 
perature brazing process of repairing 
broken or damaged tools. 

Regrinding to smaller sizes or rework- 
ing to different types is explained. Slit- 
ting saws, reamers, drills, broaches, 
hobs, milling cutters, etc., are repaired, 
ground smaller, or remade to conserve 
vital tool stock 
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This picture has been commended by 
the WPB, and numerous large con 
cerns cognizant of the acuteness of the 
perishable tool problem. Prints are 
available in both 35 and 16-millimeter 
sizes, with no charge other than trans 
portation 

Write: International Harvester Com 
pany, 180 North Michigan Avenue, Chi 
ago, Illinois 


USE AND CARE 
OF CARBIDE TOOLS 


“PUTTING CARBOLOY TOOLS 
CTO WORK”: This is a 35-millimeter 


silent slide film which is designed t 


expedite the training of new workers in 


] 


the use, care and handling of carbide 


LOOIS 


This film is one of six developed and 


made available without cost by the Car 


Dramatic and edu- 
cational scene 
from the new 
sound, color movie, 
“Heat Treating 
Hints”. 


This scene shows 
scale-free harden- 
ing by protecting 
the surface with 
molten boric acid. 
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SHEFFIELD 
ELECTRICHEK 


SHEFFIELD 
VISUAL GAGE 


SHEFFIELD 
PRECISIONAIRE 





SHEFFIELD 
MULTICHEK 


ow SHEFF 


DAYTON, 
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It has been repeatedly found that close 
tolerance parts rejected by fixed size 
gage inspection were quite often within 
limits when checked on a Visual Gage. 
In other cases, parts accepted by the 
fixed size gage are rejected by this 
more precise gaging instrument. The 
skill — 
health. 


difference is the human factor 


experience — temperament 


Sheffield Gaging Instruments remove 
the human factor and in addition pro- 
vide greater precision and faster in- 
spection all at lower inspection costs. 
Write for Bulletin No. 43-1 describ- 
ing the Visual Gage, the Precibeniinn: 


the Electrichek, and the Multichek. 


SHEFFIELD 
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UNUSUAL JOB 
ENGINEERED 
BY LEMAIRE 
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H...: a machine designed and 
engineered to mill slots on huge gun tubes 

two in the rear end and two in the breach 
ring threads. 


_ Through an ingenious arrangement of cut- 
| ter heads—operating at different intervals 

all under automatic control—while the gun 
is held stationary on the bed—this machine 
enables the user to perform in less than an 








hour the work which formerly took him six 4.7 inch gun tubes, machines of this type 
hours to com- can be adapted for use in milling many 

plete. other large items. 
The motions of this machine Though de- This is only one example of the types of 
are too complex to describe e : : ~ y 
Sade Re te, es Gee signed and special machines we are daily called upon 
| space. We shall be glad to engineered ex- to design and engineer to meet certain con 
give you this description, how . as sff5 37 
| Sie. sen otk Ge on: Oe pressly for mill- ditions— or solve difficult problems often 
haps you would like your pro ing 90 MM. and developing a machine that combines ope! 
duction materially increased : . : t] xy 
| oe ota onan bee gee ations previously performed independently 


build a machine to meet your 
requirements. A_ consultation 
with us will not obligate you. 


on several machines into an arrangement! 
on a single machine. 


: e/Waire TOOL & MFG. CO. 


26635. TELEGRAPH ROAD oN DEARBORN, MICHIGAN 
ENGINEERS AND BUILDERS. OF PRODUCTION MACHINES 








BUY WAR BONDS ¢ “4 
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Hix's an Apex stud setter of brand new 
design, with the smallest O.D. we know 
of. It works close to shoulders, projec- 
tions, etc., drives easily and accurately in 
tight spots normally hard-to-reach. Proves 
to be a simple, effective tool for either 
hand or power operation. Important: It's 
an ideal tool for “green’’ hands. It’s easy 
to adjust, and once set for desired length 
of thread on stud, stays adjusted. 

Four sizes supplied for studs up to 
11/4," in diameter. Your choice of Morse 
taper shanks, hex drive, T-handle com- 


at threats to stud setting 





APEX 
DAYTON ~-OMt0 


speed and efficiency! 


bination with female square for torque 
wrench. 

Stud setters are only one branch of the 
Apex family of fine production tools. 
Write for any of these catalogs listed 
below. 

Chuck and tool holders: Catalog No. 
14; Power bits and hand drivers for 
Phillips screws: Catalog No. 15; Power 
bits for slotted head screws: Catalog No. 
16; Power bits and hand drivers for clutch 
head screws: Catalog No. 17: Stud set- 
ters: Catalog No. 101. 


APEX 


THE APEX MACHINE & TOOL CO., DAYTON, OHIO 


Manufacturers of Safety Friction Tapping Chucks, Quick Change and Positive Drive Drill Chucks, 
Vertical Float Tapping Chucks, Parallel Floating Tool Holders, Power Bits for Phillips, Slotted Head 
and Clutch Head Screws, Hand Drivers for Phillips and Clutch Head Screws, Aircraft Universal 


Joints, Plain and Universal 


Joint Socket Wrenches. 
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Production Late’ 





No. 1 of a series of articles poi 
the necessity of routine attentior 

ing mechanical equipment in o; 
condition. This article covers th. 


CINNATI Dial Type Milling M 














When using coolant, clean 
the intake strainer occasion- 
ally. Use plenty of coolant 
to avoid burning cutters. 





Using a soft rag, wipe exposed bearings 
clean twice a day. Top of knee (front and 
rear). Face of column and knee dovetail 
(above and below knee). Dovetail under 
table (both ends). Dovetail under over- 
arm (horizontal machines) and vertical 
head ways (vertical machines). Oil these 
surfaces after wiping them clean 


oe OO EOE 


Oil your machine at the beginning of 
each shift. Periodically drain oil reser- 
voirs and refill with clean oil, every 
two to four months—wor over six months 
while running one shift. An oiler w 

ing from a lubrication department will 
do a better job. Follow printed instruc 
tions, (publication No. M-1084-2 
















®Like any mechanical equipment, machine tools require 
routine attention to keep them running. CINCINNATI 
Dial Type Milling Machines are designed to counteract 
many of the tendencies of operators and service supervisors 
to overlook or neglect this routine attention. Catalog 
M-970-1 describes all these features of long life, in addition 
to listing complete engineering specifications. You may 
obtain a copy by writing to the address given below. 


TOOL ROOM AND MANUFACTURING MILLING MACHINES...SURFACE BROACHING MACHINES. 


CINCISSNATI) 






.. CUTTER SHARPENING MACH 











ACH 





In dustrial News Digest.... 


view of significant developments and new techniques 


1ass production industries. 


Kansas City Pratt & Whitney 


plant nears completion 


months after ground was 

ed the big Pratt & Whitney en- 

int at Kansas City, Mo., has 

ed operations. Not far dis- 

company has announced, is 

when this midwest city will be 

: a major contribution to the 

5 of aircraft engines for Ameri- 
ting ships. 

Rivaling in size the concern’s 

lant at East Hartford, Conn., 
w unit will eventually reach a 
tion running into thousands of 
s annually. 

than 1,000,000 square feet of 
space already is under roof, and 

ge February and March machine 
vere delivered at the rate of 125 
ay. Already, hundreds of these 

nes are now in production. 
new plant, designed specifically 
e production of 2,000-horsepower 
le Wasp engines, has taken on the 
urance of a factory working at full 
ist. Full production is still several 
nths away, the company has stated. 

e time elapsed between breaking 
ground and peak operations will be ap- 

roximately the same as has been re- 

uired by the automobile manufac- 
turers to get into production on aircraft 
engines, Pratt & Whitney believes. 

Utilizing previous training experi- 
nce gained in its East Hartford plants, 
Pratt & Whitney has worked out a 
training program that made it possible 
to have hundreds of skilled workers 
ready to take their places at machines 
when the first tools were installed in the 
Kansas City factory. 

\s soon as ground for the new plant 
was broken last July, picked men from 
that area were sent to the company’s 

ne factories for instruction as fore- 
men and teachers. 


~m 


Foreman and Instructor-trainees re- 
turned to the mid-western city last 
November where the new Kansas City 
raining school was ready to prepare 
ousands of green workers for the 
highly skilled trades demanded in air- 
raft engine building. The school was 
then equipped with more than 100 ma- 
hine tools and will eventually have a 
capacity of more than 3,500 machine 
tool operators a month. 


+ 


Jeffers discusses rubber outlook 
in Tool Engineer interview 


We can win it together or lose it to- 
gether.” The speaker, portly, pug- 
nacious William M. Jeffers. was dis- 
ing the Battle of Rubber. The 
er head of the Union Pacific, who 
that booming railroad to under- 
the management of the nation’s 
er reserves, was conferring with 
ill group of top-flight automotive 
engineers in Detroit a few days ago 
nspicuous at Jeffers elbow during 
meeting behind closed doors was 
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Ford's metal and chemical expert, H. 
R. McCarroll, Chrysler's chief engineer, 
Fred Zeder, and General Motor’s re 
searcher, Charles Kettering. 

Fifteen months: Gist of the rubber 
czar’s observations in an interview dur- 
ing the meeting was the fact that the 
synthetic rubber program now is on a 
firm foundation, that the processes to 
be used have been decided upon, that 
the plants have been located and con- 
struction commenced. Already two of 
these plants are producing, he said, 
“and the remainder should all be within 


15 months.” 

In answer to this reporters query on 
the percentage of crude stocks and syn 
thetic output going to industrial pur- 
poses, Jeffers stated that all the crude 
except a small quantity for truck tires 
and all the synthetic except that used 
by tire firms for experimentation is go 
ing to “military and industrial pur- 
poses.” Though he refused to be quot 
ed on an exact figure, he agreed that 
so-called industrial purposes probably 
were getting more than 90 percent of 
the supplies. 

Optimistic, though conservative, the 
rubber co-ordinator said frankly that 
the program was behind the vision of 
the Baruch report. The danger point 
in crude supplies will be reached in 
November or December of this year, 
he observed, but the 25 to 27,000 tons 
of reclaimed rubber being processed 
monthly is ample to keep all civilian 


cars on the nation’s highways for the. 


next two years. The 35-mile an hour 








More on Glass Gages 


O.W.1|. Photo by Palme 


A glass gage compared with a steel plug 
gage it replaces at the Frankford Arsenal. 
A plain ring glass gage is in the foreground. 
(See THE TOOL ENGINEER—Nov. ‘42; Jan. 
'43). More extensive use of glass is not ex- 
pected to hit regular gage makers adversely 
as they use the same process in finishing 
both types. Some Ordnance officers are re- 
ported dissatisfied with “premature” pub- 
licity given the glass substitute, and at least 
one gage maker is known to have discovered 
a “more practical’ material among certain 
ceramics. 





speed limit, if rigidly observed, will be 
our salvation on the home front, he 
believes. 

“Estimating our synthetic produc- 
tion next year is foolish,” he said. “No 
one, even the experts, can foretell the 
actual production of a unit. You must 
wait and see what it will actually pro- 
duce.” 

Jeffers shattered all hope, embodied 
in a report current the past month, that 
rubber from Malaya was reaching the 
U. S. via Russia, “If it is,” he replied 
firmly to our inquiry, “we haven't seen 
any of it.” 

(Continued on following page) 





“GREENIE” 
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She Obeys Orders 
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MY GOSH, Geeenie / 
THIS ISN’T WHAT WE MEANT 
WHEN WE TRANSFERRED You 
To THIS DEPARTMENT AND 
TOLD YOU To LEARN How 
to FEATHER PROPELLERS! 
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(Continued from pag: 
Ancther RB f , Sheffield wins Machine To 
Builders production award 




















ce ee 











ox 


AWARDED FOR EXCELL- 
ENCE IN WAR PRODUC.- 
TION MARCH 20, 1943 





Milton Ahlers, manager of mack 
division, Sheffield Cort ind R 
meister superintendent 
reading announcement of Nat 
Tool Builders award 

Tops field 

Model 26-HO 
Wa \ 
\ 


Precise measuring service grat 
Sheet metal firm changes nam« 


This Hydraulic Feed Machine Performs Accurate 005. Socistnire 
Boring Operations In Valve Guide Holes... 2.0 1s: ames ene pron 


One of the largest manufacturers of Diesel engines is using this etrol 
- . . . , Purpose: | kson 

machine for accurate boring operations in the valve guide holes of at in Chain Gb canines 
a Diesel engine cylinder head. It is tooled complete with an extra service 1s desig 
heavy duty precision 4-spindle fixed center multiple head, mounted cid Gemini chai 
to the pickoff gear head on the saddle of the machine. It is also me toleramc me 
furnished with a special quick-acting fixture mounted on the base The Mid-West 
pedestal. This fixture is arranged with lower pilot bushings for lower h 36 SCNT re Se 
piloting of the boring bars. Note the rigid, well-ribbed 4-bushing ceili de te Gaeeeinn | 
tool support plate. ee ny ; 





WRITE FOR COMPLETE INFORMATION 


BAKER BROTHERS, INC. 


TOLEDO OHIO 





(Continued on page 118) 
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Machining tapered fins on 
aeroplane engine cylinder 
barrels with two banks of 


tools ...on a No. 3A 


Duomatic Lathe. « « « e 


Proudly worn since 
March 6, 1942 


Write for complete illustrated Bulletin No. 601 


THE LODGE & SHIPLEY MACHINE TOOL CO. 


CINCINNATI, OHIO, U.S.A. 
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New device tests compres vield 
strength of single sheet of metal 


\ new jig for n of 
compression yield streng sheet 
metal used in aircraft is le. 

sloped. W. P. Montgomer Rt 
Templin of The Baldwin |] tive 
Works are credited with « eiving 


the device. 





Jig for testing the compression yield 
strength of a single thickness of metal. The 
device was developed by Baldwin Loco. 
motive Works engineers 













Simplicity: Th: ew met akes 

it possible to test a single thick of 

PETIA sheet in compres n Ip o the 
: sheet in the ig Wi s niuit t 

L A R E 5 T small rollers. The extensomet re 

\ attached to tne py or t 

eae E iad G | we E E is 1 Be G he testing of t inateria g 
, 0 sheet torn: requires 1 sma and 


i - 





STAFFS IN THE © = piises the tec 


7 large extent 


ine COUNTRY the Montgomery mplin 

| \ 2s = 2 the epparatus to 1 A 
= \ It has been the ustom to obtain 
| \ \ values for compression yield in sheet 

= a d h | i h metal by testing the sheets 1 yacks 
| ‘ +s « « & 2 ready to help you wit Tae sheets would pile un to & thicknen 


° . aoe equal to the width ut this te sheet 
any engineering task you may have—to utilize gh gg? ag A slg oy 
by needle points heid in a sj nx 

ture 


present equipment to better advantage—to design 








Cemented tungsten carbides play 


new tools, dies, fixtures for altered production 
vital role in mass production 








routine—to make new plant layouts—to diagnose [he development on a mass 


tion scale of tools and dies 


| your equipment in relation to anticipated pro- 








cemented tungste! urbide 
materially in solving the 
tungsten supplies 


duction now and later—and in many other This fact was revealed r 


Adam MacKenzi 





Charge f Manuf 





: ways bring greater efficiency to your operation. Company} 
the Ottawa section of the Can 
We shall be glad to discuss these matters _ Production: / exan 
‘ ’ Kenzie pointed to t yt pl 
with you at anytime you suggest. od” in which the pressing an 
operations I irried 
eously, thus mater expe 
processing | 
die nibs, etc., su s used 1 
dies. 
ENGINEERS In this process t 
DESIGNERS 19646 Aa in a suitable at ! 
‘ CONSULTANTS DETROIT, MICH. f graphite. The 1 1 its 
7 (Continued on page 1: 
118 THE TOOL ENGINEER 













jICHIGAN TOOL COMPANY STEPS UP PRODUCTION 
jf CONE-DRIVE PINION BLANKS » » WITH USE OF 


(EW CLEVELAND Sit uae RUTOMATICS 




















~ 


ACCOMPLISHMENT 


d skill of the © 


The ©} veland Automat 


PICAL of small lot, short run jobs assigned 
to Cleveland Single Spindle Automatics is the 
uction of cone-drive pinion gear blanks at 
igan Tool Company. Operations include rough 
g and forming both ends. Several machines 


perators on jobs similar to this can sometimes 


leased for other work by the use of a Cleveland. 
times out of ten Clevelands materially increase 
uction, reduce COSTS. 
THE CLEVELAND AUTOMATIC 
MACHINE COMPANY A T | C 
2269 Ashland Road. Cleveland, Ohio A U 


GO, 20 North Wacker Drive, Civic Opera Bldg. « DETR‘ a 
one SRD. © MENENRN, EOS Seeeiinen Tenmnane Bed 3 ‘MODEL A—Built in 1'/i6-inch to 9!/2-inch capacities inclusive 


CINCINNATI, 1315 American Bldg. nile , : 
; oa MODEL B—Built in 1'/is-inch to 2!/2-inch capacities inclusive 











ACTUAL PHOTOGRAPH 


Speed Case Stee! (.20 
carbon) l-inch cold 
drawn bar tied in o knot 


cold, without fracture 


o 


a a k 


Be 
- 


SPEED CASE STEEL 


A LOW CARBON OPEN HEARTH PRODUCT 


ONE Séeel that gives you... 


High Speed Machining 
Greatly Increased Tool Life 
Smooth Finished Parts 
High Physical Properties 


mh WD =~ 


Excellent Impact Resistance 
Good Torsional Values 

. High Case Hardness 

Great Core Toughness 


OMDND Ww 


Reduce Carburizing Time 


° 


. Unusual Ductility 


~ 
—_ 


. Minimum Distortion 
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SPEED CASE STEEL has Physical Properties equal 


to or higher than all other comparable steels... 
with great DUCTILITY... excellent IMPACT and 
TORSIONAL values. 


WRITE US FOR DETAILS... 
Our metallurgists are ot your service. 


BUY WAR BONDS 


Licensor 


MONARCH STEEL COMPANY 


HAMMOND ° INDIANAPOLIS CHICAGO 
PECKOVER'S LTD., Toronto, Canadian Distributor 


Licensee for Eastern States 


THE FITZSIMONS COMPANY 


pMok'E Ech Baek 2. Puen Bae 


MANUFACTURERS OF COLD FINISHED CARBON AND ALLOY STEEL BARS 





(Continued from page 11s 


New method speeds marking 
of calibrated rings 





Graduated collars and rings are a 
ately calibrated and marke by this 
type precision marking mach 

Method \ 

xX 
{ 

(Continued on page 122) 
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In 1936, The Cincinnati 
Shaper Company adopted 
the ‘‘Winged Victory”’ 
figure as a symbol for 
victory in production 
through accuracy. Today, 
in our minds, its signi- 
ficance has infinitely 
widened 


At the end of the road lies Victory. 


coe Re Sot” production in your shop. 


~ 2's “all out” production in our shop. g H EA RS 
Together, we speed the tools for Victory. 


THE CINCINNATI SHAPER co. 


' CINCINNATI OHIO U.S.A. 
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YOU CAN REAM 


MAR - TOUGH - ABRASIVE 
ALLOYS AND PLASTICS 


wh HARDSTEEL REAMERS 





Bomb rack hinges are made of an aluminum alloy 
—heat-treated for hardness yet tough to machine 
and tougher on tools because of the abrasive action 
of the metal. 


A Cleveland manufacturer solved the almost impos- 
sible job of putting a blind hole 1%¢in. diameter 
and about 5 in. deep in these castings, using ““HARD- 
STEEL” Reamers and taking off .015 in. of metal on 
a side while holding tolerance to .002 in. 


One “HARDSTEEL” reamer has done more than 
1200 to date and is still in service. Developed to 
drill hardened steels of Rockwell C 40 or higher, 
“HARDSTEEL” is now available in 
reamers, tool bits and special tools for 
working the abrasive alloy metals and 
plastics. Try it. Note its longer service 
per grind—faster cutting action because 
of extreme edge hardness—its ease of 





OTHER 
HARDSTEEL” 
TOOLS 







“DRILLS 








rinding on any wheel. * , 
ee F we 
Write for "HARDSTEEL” 
operator's manual. It’s free. 
SPECIAL 
BLACK DRILL CO. « 5003 Euclid Ave., Cleveland, 0. TOOLS 





YOU HARDEN IT-WE’LL DRILL IT 


“HARDSTEEL” 


DRILLS - REAMERS - TOOL BITS - SPECIAL TOOLS 
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(Continued from page 
marking devices 
pendent upon the 
the diameter is held t 


and errors in gradua 


tive. 

Circles must 
or other 
again subdivided 
nat lengtl 
divisions. They 
marked with 1 
quick identificatior 
dials serrated ring 
etc., must be cut im exact! 
sitions 


Hard chrome used to restors 
worn surface plates 








Another application 
ing recently developed 1 
a new method of salvaging 
face plates. The met 
vides a superior surf 
set ups | is been a 
Lin n | irk r 
I in in | ark Mich 

Adv antages: The 1 e 
reworku the plat 
ing it ar d th | 


chrome plating prod 
to be longer wearing 
tional surface plate 


Because the 
harder and smoothe 
ments are more € 
about, the com; 
chro ym plating 
igh ly resistant t 
eoeitiec dit vesantecton: | : 
Park Tool and Gage 
plates no larger than 18 


Twelve meta! fabricating industric 
sponsor radio morale programs 


A radio program designed t 
employee-morale is now spons 
12 major war plants in the 1 
tool center of Rockford, Ill. Entitled 
“Soldiers of Industry,” the program i 
a tribute to the employees of its spon- 
sors. 

New Idea: The program, which lasts 
30 minutes, combines news and dram: 
The first quarter-hour is devoted to 
flash news of personnel activities in 
each of the plants. The second port 
of the program is a dramatic tribute to 
the workers of one of the sponsors 
These dramas trace the use of the 
plants’ principal products as tl I] 
their purposes in the war effort 

In order to reach workers on every 
shift it is broadcast every Sund 





ley full 


two P. M., with repeat shows on 
day at 9:15 P. M. and Tuesday at 
A. M 

“The average factory workers 
fellow on the bench or the girl 

fice can't salen the imp 
of the job,” John J. Dixon, creator 
the program said. “He’s doing t} 
work that he.did in peacetime and | t 
see he « ecti en his j i 
the on ¢ Ss ] 
the imatic € 1 ‘Sold I 
Ind b we 1 l r d ict f 
ertal tems f aching 
fini rodu 1s used | 
fig) Oo nie T h, } t 
worker that he is responsible for 1 


ing the goods that will win the 
Cost of the seri s is pro-rate 
each factory according to its S1Z¢ 
scripts are submitted to the 
(Continued on page 124) 
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SPECIAL PARTS 
OR 24 HOUR 
PRODUCTION 


The DoAllis doing its bites ave ry! vt it: 


pe 


Steady streams of parts for guns, jeeps, planes, trucks, tanks, flow over its work table. 
2000-Ib. gun slide to a 2-0z. instrument part— 15-ft. channel forms, blocks a foot square, all kinds 


»f molds, dies and liners, form tools, gauges, machine parts. 


































Moking special dies 
is easy and quick 
on the DoAll 





DeAll . cuts sector 
geors in 5 min. 
eech. Former. meth- 
od 30 min. 


® 
TS ALL THI 


> 


DoAll follows a straight line with precision accurac y 
nish requiring no further machining—does internal and external sawing, filing, polishing. 





THE BIG Five 





DoAll Contour Machines for rapid 
internal and external sawing and 
. of any metal or alloy 
Priced from $1,000 to $5,000 
each model with motor. 











wherever metals, alloys 


A battery of 
DoAlls in the 


of a large air- 
craft plant 





or plymetals are cut and 


Anything from 


follows any contour design and gives a smooth 


FASTEST METAL CUTTING METHOD 


Because of its speedy 
great deal of shape: 


1ccurate per formance, a 
milling and lathe work is 
switched to the DoAll. 


Time schedules are 


whittled down to astonishing new lows. A day's 


work in an hour—an hour’ 


s work in ten minutes 


~these are typical DoAll results. 


Ley us SHOW TOU 

A factory trained man 
will call with a DoAll 
anddemonstrate maiy 
amazing metal-sawing 
short cuts on your own 
work. 


WRITE FOR THIS BOOE 
“DoAlls on Produc- 


tion’, a picture story 
of performance in 
many different plants. 
Interesting and_ in- 
formative. 


CONTINENTAL MACHINES, INC. 


1304 S. Washington 


Ave., Minneapolis, Minn. 


Local DoA fices (See Telephone Directory) distribute 
these machines The also and service DoAll Grinders, 
Gage Blocks, Band Sows and Files, Parts and Accessories 


DoALL GRINDER 


Finest made for high preci- 
‘sion surface gtinding. Adapt- 
-@ble to wet or dry grinding. 


8i to each set. 


production line } 












DeALL GAGE BLOCKS 
Come In 3 accuracies: 
WORKING SET, < wteen of on Oe $295.00 
INSPECTION SET millionths 


$330.00 
LABORATORY SET, 2 millionths of an inch. 
Price on applic = 


of an inch 


























“ > 
\ r y* 
s ~ ty SY, 
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Ideal tool room ( = 
size — 


“> c 
No.8 — « 
. —>}=— 


Popular all 


eee §=6METAL CUTTING 
BAND SAWS 


No.9 


General Found- 
ry Saw 


if WELLS METAL CUTTING BAND 
| SAWS are engineered and de- 
signed for dependable long 
service in metal cutting efficiency, 
meeting the exacting require- 


No. 12 


Heavy duty - \ 
production Saw h |} 


ments of present day demands 
on industry. 

Whatever your metal cutting 
jobs are, call your distributor 
or write direct. 


Wells Has Ertablished Leadership 


No.20 ; PAYS 
| dj “ae, 


2S FREE! WELLS 


Designed for ; 
cit propolis | SORT SA oe WV ole 
blades - | |} = 

1] |__| 

LU ESS) 


STOCK 
STANDS 


indispensable 
item for your 


shop 


~ 


METAL CUTTTI\ 
BAND SAWS 


SAW 
BLADES - 


Available at all 
times. 


~ = WRITE OR WIRE TODAY FOR THIS FREE 
CATALOG OF WEMS COMPLETE LINE. 


WELLS MANUFACTURING CORPORATION 


0) METAL CUTTING 
0008 AND SAWS 


1212 MONROE ST. e THREE RIVERS, MICHIGAN 





Wells 











South gets another big indust 
in Bell-operated bomber plant 


Experience 














th ids rf 

ma actu I 

Cherefore, v i 

ti ability t 

l rn r 

manufac ring ¢ I 
ry e pian i 

W wless t fe 

perature can 

Small range 


Central Aircraft Council launched 
to expedite aircraft output 


(Continued on page 126) 
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Die spring failure can be checked 


i 


* 


Information supplied by an Industrial Publication 


A recent investigation of die spring breakage 
developed the following prominent causes: 
1. Hydrogen embrittlement resulting from plat- 
ing, pickling or cleaning. 
. Incorrect die design. 


2 
3. Incorrect spring size. 
4 


. Speed of compression cycle. 

5. Poor quality of wire. 
There are, fortunately, remedies for all these con- 
ditions. Hydrogen embrittlement can be corrected 
by heating plated springs to about 450°F. and air 
cooling. 

Faults in die design usually consist of either 
insufficient or too great clearance between the 


outside diameter of the spring and the guide hole. 
The clearance should be such that the spring 
operates freely, but has no chance to buckle. 


Care should be taken in selecting springs to see 
that they are properly designed for both length of 
compression stroke and speed of compression. If 
springs are repeatedly compressed too close to 
their solid height, quick failure will result. The 
same is true where the rapidity of compression is 
too great. 


It seems obvious that the quality of the spring 
wire should be commensurate with the job. Cheap 
wire should be avoided because of defects that are 
bound to cause trouble, especially when springs 
are plated. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS 


MOLYBDIC OXIDE—BRIQUETTED OR CANNED 


500 Fil 


APRIL, 1943 


FERROMOLYBDENUM °® 


CALCIUM MOLYBDATE” 


pany 
rk City 
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Electrodes. 








* 


WELDING 





TOOL STEEL ELECTRODES 


HERE IS HOW IT HELPS 






SAVE 


tons of vital TOOL STEEL 


Every day, tons of critical tool and die steels are being saved for vital war 
the use of EUREKA Electrodes for the welding of worn or 
fractured dies. These EUREKA Electrodes can be used to effect mainte- 
nance repairs in your shop on oil, air and water hardening and hot working 


EUREKA Electrodes also save a vast amount of tool and die steels when 
used for the composite construction of dies, by welding on the working 
edges of less expensive and easily procurable carbon steels. 

if you really want to save tool and die steels in the construction or 
repair of your dies it will pay you to write for our 16-page catalogue today. 
It describes in detail the use of the complete line of EL REKA Tool Steel 


THE WAR EFFORT 





* Illustration shows typical fabricated dies. Arrows 1 point out tool steel electrode 
| deposits used as cutting edges, neither of which are over ;); inch thick. Arrows 2 indicate 
machine steel used instead of tool steel to lower die composition cost, and 3 refers to 
construction welds made of mild steel rod to hold die parts together. 


Write for information on “SUTTONIZING” our welding 


process for the reclamation of high speed steel cutting tools. 


* 


EQUIPMENT & SUPPLY CO. 


222 LEIB STREET 


+ DETROIT, MICHIGAN 














a ce 


“ 
ce CS 
+ — 
Gentlemen 
Name 


Address 


City 





126 








Why don’t you be Upp and 
Adam too and conserve tool 
yy steel for Uncle Sam — mail 


this coupon to us right now! 


WELDING EQUIPMENT 
& SUPPLY COMPANY 


22 Leib Street 
Detroit, Michigan 


63 
{ 
% “we 
Gvctone> 


—__ Ac hahn 


Please send us complete information about ‘‘Suttonizing.” 


State 














(Continued from 
Top Men: Serving 

tee to guide Counci ivi 
Walter | Wagner Ket 
Motor 6. ° H I 
dent, Goodyear A1 
pher, Packard Mot 
Peale, vice president 
tion; E. B. Meissn 
Louis Aircraft; A ( 


president, Tl 


page 


mpso1 
sleicher, vice pr 
and O. E ide 
Motors Corp. Ernest Bre 
dent, Bendix Aviation 

is Chairman 


All members f \ 
Council for War . 
prime aircraft contra 
become members of. the Centr 
craft Council 
Che new Council w oper 


the west and east groups on 
of general character, it 


Detroit headquarters 


Carbide tipped reamer prices 
reduced, Wendt-Sonis announce: 


Prices W-S_ standard 
have been reduced 20 per ce 
Wendt-Sonis ( H nibal, M 


announced. The price reduction 


effective April 1 


I his 


price reduction applies 

company’s entire line of both straig 
and tapered shank, carbide-tipped 
ers ranging in size from .25-incl g 
1.5-inches 

‘ I he se lower prices Alec 
company general manager, stated 
the result of our greatly increase 


1 with the recent 


new productio! 


ume on reamers coupled 
acquisition ot 


ities.” 


Motor Manufacturing Memos: 
Gage standardization sought 








Gaging Standards: In a move t 
unify gaging practices employed in 
spection of precisior rts, the Aut 
motive Council fo! ar Produ 


has laid the ground work for a sta 
ardization program to be Car! 
by the American Standards Ass 
tion 

The proposal, made last month, 
accelerated the work of developing a 
new standal To! 1iyily2 

al fits and ] 
gaging inspection a1 gage conti 

At an Automotive Council me g 


of 16 representatives trom five 


cipal automotive manufacturing 

cerns, it was agreed that there is 
urgent need for su a standard 

to the high degre 


r precision 


maximum interchangeability of 


fitting parts requ 
products. 

“Such a standard is needed bac 
American industr1 nt 1 
nals,’ declared a Coun staff man ¢ 
gaged in coordinati the work it 
would be useful as a basic referer f 
changes in design ar tooling of w 
products and in new war produ 
jobs, It would be just as valua 

t war manufacture 

[The tolerances demanded in 

work,” he added, mpress¢ 


the industry’s engineers the need 


an acceptable system of cylindrical 
more complete than that given 1 
Tentative American Standard 
1925 and that this standard shoul 
(Continued on page 128) 
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A Practical Solution for 
many Finishing Problems 


In your plant—right now—there are dozens of sanding, polishing and 
finishing operations for which this Delta Abrasive Finishing Machine 
is ideal. Here’s why: It is husky enough to stand the grind of the pro- 
duction line. Its advanced design permits quick, accurate adjustments 
fora large variety of jobs. Itis light enough to be easily moved around 
to just where you need it, and the price is surprisingly low. Find out 
for yourself why thousands of shops have found it so efficient for 
finning, finishing and surfacing metal and plastic parts. 


Embodies Basic New Features 


Every feature has been designed to eliminate disadvan- 
tages usually found in belt polishing machines. The frame 
is heavy and substantial; the adjustments are convenient 
and positive in action; attachments are quickly attached 
or removed; the machine may be used either vertically o1 
horizontally, as required. Adjustable fence for edge sand- 
ing and adjustable back stop for flat sanding are available 
for use in horizontal position. Entire machine is com- 
pletely enclosed and guarded in accordance with all safety 
requirements. Dust removal may be made efficiently. It is 
completely ball-bearing 
equipped with double 

seal bearings, lubri- 
cated at the factory for 
life. There is no rubber 
covering required on 
the drums which elimi- 
nates one source of re 

placementexpense. Has 
many other features. 


Send for NEW Catalog 


giving full details and prices on Delta Abrasive Finishing 
Machines—and also showing full line of Delta drill presses, 
grinders, band saws, and other Delta low-cost machine tools. 
Get in touch with nearest Delta Industrial Distributor or 
send coupon below 


coo oo - - -- - --- - ------ 
| THE DELTA MANUFACTURING COMPANY 

610-DE. Vienna Ave., Milwaukee, Wis 

| Please send me your new Catalog giving full details and prices on Delta 
| Abrasive Finishing Machines, and vour full line of low cost machine tools 

| Nani 

1d re 

| Cat) State 











——— TT 




















PLUS+ 
FACTOR 


Two tools, almost identical in appearance, may give 


vastly different results in actual service. 


Both turn out parts but one produces more accurate 
work — in larger quantities — at lower cost and 
for a longer period of time before requiring attention. 


The element of more satisfactory performance in the 
superior tool is generally due to the broad, practical ex- 
perience of its producer—A PLUS FACTOR, as com- 
pared to ordinary tools, which manufacturers have a right 


to demand. 


Today, when plants mushroom into being and new, 
comparatively unknown organizations seek contracts in- 
volving great responsibility, it behooves those placing 


business to protect their interests by careful investigation. 


We welcome such investigation and ‘will stand or 
fall’ in our efforts to get business — upon past accom- 


plishments. 


ENGINEERS 


AStuce 19.20 
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if exists 
Interchangeability 





First forging produced in Chevrolet's alum 


inum forge plant was for a variable-pitcn 


propel 


ler. Shown is one of four 35,000 


hammers in the plant 


Chevrolet: St 
ndustry’s chief 


ange 


“(Concluded on page 131) 
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Safety Grinders and Grinding Wheels insure 
higher accuracy in production for light, heavy. 
or close work, and are built to maintain high 
levels of production in grinding aluminum, cast 
iron, steel castings and welds. 

Safety Grinders and Grinding Wheels are 
accepted for their continuous and dependable 
operation over a long period of high-speed 
production time. EF ate 

If facing an increased production problem, % POR motor prive 
outline your specific situation, and we will tell ne 
you whether we can help you. Wheels for your y: 
trial and approval will be gladly sent. 


THE SAFETY GRINDING WHEEL AND MACHINE COMPANY 


SPRINGFIELD, OHIO — SALES OFFICES IN PRINCIPAL CITIES — ESTABLISHED IN 1892 


MANUFACTURERS OF SAFETY MOTOR DRIVEN PORTABLE GRINDERS, 
SAFETY RITE-SPEED GRINDERS, GRINDING WHEELS FOR EVERY PUR- 
POSE, INCLUDING THE FAMOUS "SAFETY GRIP-LOK GRINDING WHEELS" 
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ie fan shaped indi- 
itor has a total spin- 
le travel of 2/1000", 
iving a measuring 
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lus and 1/1000” 
dinus from zero. With- 
i this limited range 
i@ ‘accuracy is held 


» 00001”. 


idmond Point re- 
uces wear to a min- 
fum, giving thov- 
inds of successive 
tcurate readings. 


idly on 0 large 


\i 

stands so at 9 \\ 
ision built Comparator tructed to eliminate 9 

This prec ¥ grisons © 


le stop ; 
d ground anvil. 

j 15” Base diameter 1. “0 Distance from 
Total hetoy indicator total range - 23. a; Special 


The adjustab 
hardened an 


a Vv, 

; : ”“ ils 2% * ae : 
capacity © st 32". AAV Light pressure: 
contact to tie e oaatond contact point. “ig ge ‘ 
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4 40 ounds. 






Aiki ena PROMPT DELIVER! 


Approx! 
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Manufactured By B. C. AMES CO. e WALTHAM, MASS., U. S. A. 
Branch Offices: 423 New Center Bldg., Detroit, Mich. © 420 Lexington Ave., New York. !. 





cluded from page 120) 
¢ consensus among a num- 
ndustrys younger engi- 


iding example of the motor 
wing facilities for aluminum 
a new aluminum forge 
ill make Chevrolet one of 
suppliers of aluminum 
America 
With a peak capacity of 
f pounds of forgings annually, 
rge will supply aircraft and 
gine builders in addition to 
»bile concern’s Own aviation 
ants. 
tion began last month with 
ifacture of aluminum pro- 
ies and propeller piston forg- 
crankcase sections, pistons 
, aviation forgings for the 
( t-built Pratt & Whitney en- 
already in production at an- 
hevrolet forge plant and re- 
ents to meet increased sched- 
8 be supplied by the new forge 
e the special equipment in- 
1 the new forge are four 35,- 
nd steam hammers, among the 





largest ever built. Other huge hammers 
¥ gment the production of the four 
gia Also installed is a press capable 


<erting 6,000,000-pounds pressure. 


With an engine lathe bed, two standard drill 
presses, and a shop-built fixture Hudson 
engineers devised this deep-hole driller. 


Hudson: Here is a story of initiative 
and imagination in the conversion of 
existing machinery to get war prod- 
ucts rolling. The scene is Hudson 
Motor Company’s main plant in De 
Sha 


he goods must be delivered, and 


ead of sitting back and waiting for 
pressed machine tool manufac- 
turers to build special purpose ma 


hines, Hudson engineers put their 
ids together and came up with one 
f the most original machine tool com 


nations 
Operation: Using the parts of three 
tandard-type machines a former en 


gine lathe bed, and two drill press heads 
with the addition of a shop-built fix- 
ire — they created a bottleneck-break- 
DY ng special purpose deep hole driller. 
the device is used for deep hole 
illing of the forced-feed lubrication 
holes through the webs and crank 
n of the big crankshaft of the Hud- 
n-built Invader engine for the Navy. 





A. (Army-Navy “E” Awards on page 196) 
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SEND FOR YOUR COPY OF OUR NEW ILLUSTRATED CATALOG GIVING 


LATEST Complete INFORMATION 
ON PRECISION GAGES, JIGS, 
FIXTURES and DIES... 


We invite you to have this valuable hand- 
book at your fingertips for ready reference on our entire 
line of Quality Precision Gages, including details about 


our complete Gaging Sys- 













tem for Cartridge Case 
Inspection. We believe 
you will find this catalog 
extremely helpful in your 
endeavor to expedite 
production of essential 
war materiel. Fill in 
the coupon below 


and... MAI 





QUALITY TOOL & DIE CO., 
Vermont and N. Noble St., Indianapolis, Ind. 
Gentlemen 
Please send me a copy of your new illus- 


trated catalog of Precision Gages, Jigs, Fix- 


QUALITY 


TOOL & DIE CO. 


INDIANAPOLIS, INDIANA 


tures and Dies—Without obligation to me. 


Firm Nome 


Address 


ES 




















TECO CARBIDE TOOLS 


for high speed TURNING, BORING and FACING 


Most carbide tools look alike 
because they are made to 
similar standard shapes and 
sizes. But once they get on your 
machines, production tells a dif- 
ferent story . a difference 
based upon the quality of the 
carbide itself. 
Rigidly controlled hardness, 
density and uniformity enable 
TECO Carbides to hold cutting 


edges and maintain accurate tol- 


TUNGSTEN ELECTRIC CORPORATION © 570 39th St., Union City, N. J. 


erances for longer runs, produc- 
ing more pieces between grinds. 
You reduce waste time for re- 
tooling, getting more productive 
hours out of your machines. 


Try a run with TECO Carbide 
Tools and let the results speak for 
themselves. All standard styles, 
sizes and grades for most ma- 
chining needs. Send details of 
your requirements. 


Branch Office: 2906 Euclid Avenue, Cleveland, Ohio 
Representative: Architects and Builders Bldg., Indianapolis, Ind. 


TECG., 
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Did you get 
your copy? 


NEW TECO 
CATALOG 


Give specifications of all 
standard TECO Carbide 
Tools and Blank$ for turn- 
ing, boring, facing and 
cut-off operations. Write 
today 








Pioneers in Tungsten Carbides 
for over a Quarter Century 


RBIDE TOOLS 
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M. REG. U.S. PAT. OFF 


JAY A. BONWIT 


Washington Correspondent for 
THE TOOL ENGINEER 
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HOW OMe 
BARNESDRIL 


HONING MACHINE 
CAN FIT 

DIFFERENT HONING 
NEEDS... 


If you have any one of these three hon- 
307 


irements 
the flow 
being ¢ 


1 } 
tt 
1TTi¢ 





ing problems, the BaantspniL No. 
Honing Machine can be tooled to fit 
your needs. Here is a machine with a 
standard basic design that permits a 
wide variety of tooling set-ups to fit 
different individual requirements. 


FREE HONING DATA: 
Write for free copy 
of Bulletin No. T-148 
containing tacts on 
honing 
BarntsoniL Honing Ma- 


process and 


chines 


ARNESDRIL No. 307 Standard Honing 
.+.- adaptable to many jobs. 
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(Continued on following page) 


BannespniL Honer equipped with 3-spindle auxiliary 


head, honing three hydraulic landing gear cylinders 


(1) FOR HONING ONE BORE AT A TIME 


This No. 307 Honing Machine can be used 
as a single-spindle machine with stationary 
fixture for honing one cylinder at a time. 


(2) FoR MEDIUM PRODUCTION 


If your production requirements are moder- 


5 ate, the machine can be provided with an in 


dexing fixture using one or more stations, 
which permits loading while machining. 


(3) FOR HONING MORE THAN ONE BORE AT A TIME 


Where high production is required, this ma- 
chine can be equipped with multi-spindles for 
honing two or more bores simultaneously 


848-71 CHESTNUT ST. 


ROCK FORD 
e ILLINOIS.U.S.A. 
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GET YOU 


With this Amazing TRIG-EASY 
CHART every man whose work 
requires a solution of problems 
involving angles can save his time 
and time for those who must wait 
for calculation — and eliminates 


all errors through use of wrong 


equations. 





~ | HIM SEE THE 
‘9 TRIG-EASY 


BREAK THE 
BOTTLENECK 
Machine Shop; Tool Die; 
Jig Bore; Patterns; Layout; 
Inspection, Drafting. On 
every job where angles and 
dimensions are different. 
Speed production through 
education of Personnel. 


Makes TRIGONOMETRY Easy 


{without knowledge of higher mathematics) 


You have 40 Trigonometric Equations at your finger-tips. 
TRIG-EASY pays for itself every time it is used. It is a handy 
vest or shirt pocket size, grease-proof and sturdy to resist 


moisture and dirt. 


Send only 50c for your TRIG-EASY with complete instructions 


and MONEY-BACK GUARANTEE. 


E. H. Needham 


TRIG-EASY 


Dept. Y. 


QUANTITY DISCOUNTS TO 


Culver City, Calif. 
INDUSTRIAL FIRMS 
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Recent actions of signihcance t 
metal cutting industry were as follows 
February 25 WP] Yirector 
eral f erations A ppen 
to Schedule IV of Limitation ‘ 


r (dt 





L-157, as amended, t 

the number of hea l 

which may be manufactured 
February 25 Nati 1 Eme 

specifications for structura 

shapes, steel axles and ging 

chanical steel tubing, and rai 

track accessories, issued to lin 

manutacture or ste¢ ] 

the minimum nu 

which will satisfy t needs 
March 1 WPI ls Di 

announced the value of 00 new 

chine tool units shy uring 

ary was $117,432,00( 1 reduction 

percent from the ecember figu 

$131.960.000 The icklog 

shows an 8.1 percent drop in value f 


the December figure re 


(Concluded on page 136) 
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Ai-craft Manufacturer Mills Duralumin 





= 


at 


tipped cutter 





CY. . 
be 


The newest method of milling aluminum alloys calls for running the cutter faster 
than most grinding wheels. Such high spindle speeds greatly increase the strain 
on the cutter. This makes it even more important that the cutter be properly 


designed and made. 


The two step milling cutter shown above was manufactured by Carbide Fabri- 
cators to meet the requirements of an aircraft manufacturer. It is used for milling 
duralumin forgings and is run at 3700 revolutions per minute. It is nine and one 
half inches in diameter which gives it a surface speed of 8800 feet per minute. 
Feed is 59.2 inches per minute. This is one of many cutters manufactured by 
Carbide Fabricators to meet similar demands for cemented carbide tipped tools 


for heavy service. 


There are many places in YOUR production where specially designed cemented 
carbide tipped tools would mean faster production ... greater accuracy ... longer 
tool life .. . lowered cost. For details on a particular job, send a set of blueprints to 
Carbide Fabricators. Complete information, including prices, will be furnished 


promptly. 


Vv Cartide Fatricators Ca. \' "2 


MFRS. STANDARD AND SPECIAL CEMENTED CARBIDE TIPPED TOOLS 
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3700 RPM 


with this special 
cemented carbide 
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Accurate 


Amazingly 


~ 


The parts shown greatly enlarged 
at the right were produced in one 
operation by the new Wickman 
No. Ll High Precision Swiss-type 
Automatic. This new machine em- 
ploys five cam actuated radial tools 
and a cam controlled sliding head- 
stock that feeds the bar stock past 


the tools. 


By a combination of tool and head- 
stock movements any form can be 
generated by single point tools 
having both lateral and radial mi- 
Limits of 
* .0002 and better can be held on 


production work. Write today for 


crometer adjustments. 


complete information. 


WIOKMAY THIGH PRECISION AUTOMATIC 


SWISS TYPE 


oa fifickman 


y (Y CORPORATION 
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Small Parts 


15535 
DETROIT, 


SWISS TYPE 
AUTOMATIC 


Will Produce 


As 
"Hes, 


PART—1/8” LONG, 6 di 
ameters, 2 tapers, 2 pivots 
between .004” and .050’’. 
Finished ready for burn 
ishing 
MATERIAL—High carbon 
pinion steel 
PRODUCTION-—80 per 
hour 
TOLERANCE— +.00015” 
FINISH-15 to 20 Micro- 
inches. 


PART-7/16”"” 
LONG, 6 diame 
ters, | pivot, 2 un 
dercuts and thread 
between .027” 
and .041”. Finished 
complete. 
MATERIAL — High 
carbon pinion 
steel 
PRODUCTION-—120 
per hour 
TOLERANCE- 
turned + .0002” 
thread P.D 
+ .001”" 
FINISH-—15 to 25 
Micro-inches 


WOODROW WILSON 
MICHIGAN 


Such 
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c 
_ GRINDING WHEELS 


FOR QUICK ACTION 


@ Our wartime strategy of making Custom Built Wheels, just the right 








wheels only 3" in diameter and under wheels for your particular job, no matter how 
: : recise or difficult it is. 
is approved and endorsed by W P B. We P 


: : ‘ The moment we have your ¢grindin roblem, 
make a 24-hour a day job of it. All vitally inl : & 8 P 
it’s turned over to abrasive engineers who 


make up the wheels that do your job better 
There is no let-up. Our central location and faster. 


gives us a head start on deliveries. 


needed wheels are shipped promptly. 


Years of research and Specialized* experience 


6 * ADQUAp “ behind each Chicago rer _ 
\ %, You can depend on prompt deliveries. GET IN 
\ Rs 


TOUCH WITH US! : 
TEST WHEEL—Tell us the kind of job and 


size wheel you need. We'll be glad to send one 
without charge. 


CHICAGO WHEEL & MFG. CO. 





1101 W. Monroe St. Dept TE Chicago, Ill. 
| PTT TTC eee ee eee eee eT 
- TE-4 
4 Send Catalog. Interested in 
. Grinding Wheels Mounted Wheels Send Test Wheel. Size 
*Half a century of | 
specialization has 7 
stablished our rep- ' NAME 
tation as the Small * | 
‘heel People of the | ADDRESS 
ountry 1] 
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— YOUR SHOP HUMMING to keep the Axis running! Keep your critical a4 





» 
» 
+ tools on the job . . . . out of the scrap pile. 6 
* * 
" Worn and outmoded tools can be restored so they'll again produce MORE guns, 
‘ , * 
tanks, ships, planes and all the other implements of war. Our more than 30 years’ 
* specialization in tool salvage has proved that we can recondition tools so that they ¥ 
p 
* will be the equal of new... . at a cost as much as 50 per cent less. Let a trial order ° 
* convince you. of 






COMPLETE RECONDITIONING SERVICE FOR TOOLS 

EASTERN CUTTER SALVAGE CORPORATION, 30-32 LITTLETON AVE., NEWARK, W. J. m 
| Western Plant - MASTER TOOL CO., INC., 5605 HERMAN AVE., N. W., CLEVELAND, OHIO 
ONY Chrome Plant - MASTER CHROME SERVICE, INC., 5709 HERMAN AVE. N. W., CLEVELAND, OHIO 
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..in the Machine 
Tools for Creating 
War-Vital Precision 


Machine tools like the Robot Surface Grinders 
are important “weapons’, not only on the produc- 
tion front, but on fighting fronts throughout the 
world. Repairing and rebuilding mechanized 
equipment requires shaping and sizing innumer- 
able metal parts to accurate dimensions. For this 
vital job, performed under the worst possible 
conditions, only machines of lasting, dependable 
precision are suitable. 

Because it might fail under stress, and delay 
the return of indispensable fighting equipment to 
battle, no “doubtful material” can be included in 
such machines. That is why Parker-Kalon Qual- 
ity-Controlled Socket Screws are “on the preferred 
list” of so many machine tool manufacturers. 

The unparalleled check-routine supervised 
by the Parker-Kalon Quality-Control laboratory 
eliminates “doubtful screws” . . . screws that look 
all right but fail to work right. You can be sure 
of the physical and mechanical characteristics of 
P-K Socket Screws . . . yet they cost no more! 
Parker-Kalon Corporation, 190-198 Varick Street, 
New York, N. Y. 


PARKER-KALON 


SOCKET SCREWS 


eee 


Bive the Green Light , to War Assemblies 


APRIL, 1943 








Assembling the Robot Surface Grinder requires over 100 Socket 
Screws — about 60 to hold gears. The Robaczynski Machine Corp. 
of America, Brooklyn, N. Y., manufacturers of this equipment, 
get insurance against trouble by specifying “Parker-Kalon”. 























Quality-Controlled Means... 


Complete test and inspection covering: Chemical Analysis; 
Tensile and Torsional Strength; Ductility; Shock Resistance 
under Tension and Shear; Hardness: Head diameter, Height 
and Concentricity ; Socket shape, size, depth, and centricality ; 
and Thread fit. 
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Well-known manufacturer producing ball bearing assemblies . . . 
Flat surfaces of inner and outer retaining rings to be furnished with 
a surface finish within 5 Microinches . . . Then—specifications sud- 
denly changed to 2 Microinches, and without introducing new 
operations, the best surface finish that the company could grind 
was 3.5! 

When our engineers arrived the company was lapping and pol- 
ishing these surfaces—and rapidly falling behind in production. 


NOW- - theyre GRINDING 


these surfaces to .85-1.3 MICROINCH SURFACE FINISH, 
using CORTLAND CHUCKS AND SEGMENTS 









Work called for grinding the flat surfaces on 5” O.D. 
ball bearing rings. Equipment consisted of Blanchard 
No. 18 Vertical Surface Grinder with rotary table. In 
our production tests we used 18” Cortland Segmental 
Chuck with four segments, as illustrated. These tests 


The company is now grinding all flat surfaces well 


within the required 2 Microinch surface finish, using 


4 
their regular grinding machines equipped with Cortland 
Chucks and Segments, and is maintaining a hig! 
duction schedule. 


| ro 








soon established the following record: This is but one of a great many successful case his. 


Rate of Feed 016 tories proving that the principle of Diagonal Shearing 
Table RPO. 258 as embodied in the design of Cortland Segm id 
2 > > de ; and Seg . 
Total Feed 002 ., a a om 
Stock Removed 001 Chuck assemblies, is improving and speeding grinding 
Wheel Wear 001 output wherever a segmental chuck can be used. Write 
Dressings none 


for Segmental Chuck Bulletin—free 
tion on grinding wheels of all types. 


Profilometer Reading -85 to 1.3 Microinch and for informa 


surface finish 











m a 
MaxinnernentrlY: .. oan 
pass acrots WONG OY gurtace 
smotter, wi 

coolant. 


CORTLAND Si,necntel hacks 


CORTLAND GRINDING WHEELS CORP. ¢ CHESTER, MASS. 
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The SIDNEY MACHINE TOOL 
Builder” of Precision Machinery 


SIDNEY 


owen- Spttd- 


an uoduction Vlants. 


IDNEY LATHES 


jucing all manner of 


In hundreds of plants prox 
War material from guns to airplanes Sidney Lathes 
are faithfully producing a wide variety of parts, 
to close tolerances and maintaining rigid accuracy 


over long periods. 


Ease of operation—sixteen speeds and forty-eight 
changes of threads and feeds provide maximum 
possibilities of all types of cutting tools. Smooth 
flow of power through continuous tooth herring- 
bone geared headstock—the additional center bear 
ing ror spindle and int rmediate shaft assures the ut 


most in rigidity and accurate, smooth finished work 


From the standpoint of continued precision, versa 
tility and ultimate low costs make your next lathe 
SIDNEY. Bulletins covering all sizes and types 
available instantly. 


ESTABLISHED 1904 











Company 


OHIO 























YODER 3A HORIZONTAL BORING MILL 











YOULL WANT THESE FEATURES... THE MULTI-PURPOSE | 
MACHINE TOOL 
| Adjustable tapered gibs . . . a two-speed rapid traverse . . . direct EES —— 
drive for spindle . . . spindle and bar are lap fitted . . . verniers and A) Se We >) | 
micrometer dials are provided for vertical head and outboard bear- Seung Destling | 
ing adjusting screws . . . infinite spindle feeds and speeds . . . dynamic e T a , | 
braking . . . quick acceleration . . . and many more features that , | 
make this the latest in design and construction of boring Mills. 7 = 











7ée— iE 


t 


SALES COMPAN Y 
CLEVELAND, OHIO, JU. S. A. 


{ 






MANUFACTURING 
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THIS GAGE 
Salvaged By 
Chrome Plating 







Saves The Steel . . . Releases The Manufacturing 
Capacity Required For These Gages 


and Adsuwres Proportionade \\SPEUTION USEPULNESS 


= 6=6hellUlUlUltC«<‘(O, |) CO 





The average wear-resistance of a Lincoln Park chrome plated gage is approxi- 


mately five times that of a similar steel gage. 





Today, thousands of worn gages and non-cutting precision tools are no longer 
discarded and replaced by new gages and tools in which critical metals are used, 
and for which many man and machine hours are required in manufacture. Instead 
they are salvaged by Lincoln Park processes in which they are carefully prepared 
for plating, are hard chrome plated, and then finished to specified tolerances. 
When completed, they are ready for a service life far exceeding their original 


period of service. 


In addition, Lincoln Park chrome plated gages can be specified to much closer 
required limits than steel gages. Because allowances for wear can be reduced 
considerably, your production departments get the resulting benefits of greater 


manufacturing tolerances. 


It's good business on your part... . it’s a definite contribution to the War Effort 
... to have Lincoln Park put new life and greater usefulness into all of your gages 


which can be salvaged by chrome-plating. 


“war 
LINCOLN PARK TOOL and GAGE C0. 





\ LINCOLN PARK, MICHIGAN 
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ra) Changes '" the Jocation of rivet 
“fs holes on * inger. angle oF shape‘ 
= ane ONEY - SAVING , longer require non-pro 


s of change-ovet time oF 
by 






FEATURES OF WALES HOLE 
PUNCHING UNITS 


d to press ram 








hand operations. 
time-savINe- 








Nothing 'S attache 
manpow er-sa~ 





Punch and die holder unit ts self- 
o ing adv antages are made possib e by 
rh ys in per Wales S\i-containes Punch and Die 
tat Units. To change * straight-line or 
a: tageered pattern 1 cimply 4 matter 
fe Ss of sliding © h indept ndent unit mto 
f xia relocated position on press brake 
rere rail Irs only @ natter of minutes 
a with a templet 3° a locating guide 
No alignins of each punch and die is 
are held in 


Interchange? 
unch various 

with the same holders 
Die-setting time and press 
“ ere 






WALES - 


specialists in 





ate Pe 










set-ups on an é 
When the operating patter! in pres= 
has completed production run. the 
rails W th “ ales Units yn be quit kis 
removed and new pattern et-up 0°! 
Wales nits on the extra ! vil can be 
moved onto press brake be d ready t° 
operate. ‘his arranes mel kee} 
onunu 


press brakes '" practicalls 


ous productive operation 


More plane= of all tyPt ean be 
produces faster on you present 
brake facilities with © ‘les Hols 
Punching Units 

Remember. 4 There = Always Some 
thing New 10 the © ales Line ‘°° 


keep poste 


RPORATION 


GEORGE F. WALES, President 
Punching an 
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10 A “TWO-FISTED” 
MILLING JOB/ 


ONE 
FIXTURE 
HERE 


lere’s how to greatly increase production on many 
bs with a Kent-Owens No. 2-20 Milling Machine! 
You simply take advantage of the fact that this 
chine can do one operation at one end of the table 


nd another operation at the other end. 


The Kent-Owens is the only machine which has inde- 
bendent feed rate for both directions of table travel. 
nis permits running one job at one end of the table 
id an entirely different job at the other end. Thus 
ne machine does the work of two! Send for latest 
illetins. Kent-Owens Machine Co., Toledo, Ohio. 


all om 


ENT-OWENS 
j Mz ° Mi hi 


ANOTHER 
FIXTURE 
HERE/ 


FEED 


THIS WAY THIS WAY 
































This example shows feed to left set at 10" per minute and that to 
right at 4" per minute. Or both feed rates can be exactly the same. 


No. 2-20 Milling Machine has fully automatic cycle, and can be 
equipped with either one-way or two-way positive stop with dwell. 


PANORKA 
RAPID ADVANCE 
| a4) 


wie OPTIONAL” | 
REVERSE STOP AT 


CENTER 








RAPID RETURN 
REVERSE 














ad! Be 





CULLMAN DRIVES 


With the ever-increasing demand for faster 
delivery it is vitally important to get maxi- 
mum production from every machine and 
man-hour. 

Cullman Drives will modernize shaft and 
belt driven lathes, screw machines, shapers, 
and similar equipment to give an increased 
output of more than 25%. , 

Cullman Drives give individual machine 

‘control, have greater flexibility, and are 
safer in operation than overhead line shaft 
drives. They permit the utmost in efficient 
arrangement for work flow and lighting. 

- Cullman Drives are dy and built for 

‘long life. They operate with belt-drive 
smoothness. They are; easy to install and 
economical to buy. They are built for mo- 
tors from 4 to 15 H.P, Prompt delivery can 

be made on most sizes. 
Write for full infgrmation on Cullman 
Drives and the 60 day trial plan. 





CULLMAN WHEEL Con 


R ALTGELI TREET 
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“Almost human” 
that’s what many users say 











about the eet*= x 
Etteoo ~ Eannick 


FOOT-OPERATED 








TAPPING 
MACHINE 


And they say that because this 
machine does fast, accurate tap- 
ping almost automatically. All 
it needs is someone to feed the 
work and step on the foot pedal. 


The skill ordinarily required in 
tapping is supplied by the ex- 
clusive Ettco-Emrick Tapping 
Head with its high speed, hair- 
trigger sensitive central friction 
clutch and automatic reverse, 
and the sensitively counterbal- 
anced foot pedal and drive 
mechanism. 


That's why inexperienced op- 
erators — men or women — 
can maintain a production 
of 2400 accurately tapped 
holes per hour with the stand- 
ard 2-spindle Head — and up 
to 12,000 per hour with available 
Ettco-Emrick Multiple Spindle 
Tapping Heads. 


GET FULL DETAILS IN 
THESE BULLETINS 


BULLETIN No. 4 covers the 
Tapping Machine. 


BULLETIN No. 3 covers the 
Multiple Tapping Heads. 


Copies will be mailed to you on 
request. Write for them today. 





AT YOUR SERVICE— If you have a tapping 


problem or need higher tapping production the benefit 
of our 25 years of specialization in machine tapping is 
available to you. Write us. 


ETTCO TOOL CO. 


586 Johnson Ave., Brooklyn, N. Y. 
Detroit bd Chicago 


ik DRILL CHUCKS @ TAP HOLDING CHUCKS 
TAPPING ATTACHMENTS @ TAPPING MACHINES 
MULTIPLE SPINDLE TAPPING AND DRILLING HEADS 


Unexcelled for Design, Materials and Workmanship 
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Winter taps are precision-made to produce out chipping off teeth or dulling the cutting 
accurately threaded parts for quick assem- 
bly — handle them with care! They will 
take plenty of punishment on the job; but Use taps as you would a micrometer — 


no tap will stand being thrown down on a_ with reasonably gentle care, that their use- 


edges. 


bench, or into a box with other tools, with- fulness be prolonged to the limit. 


A DIVISION OF 


THE NATIONAL TWIST DRILL & TOOL CO. 
DETROIT, MICH. 


inter Brothers 


APRIL, 1943 








MANPOWER 
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Proudly ECLIPSE RADIAL DRIVE Counter- 
bores and Countersinks have participated in 
| the “battle of production.” 


Because of their sturdy construction, posi- 

tive and accurate alignment, simplicity of 
| design, quick interchangeability, plus ability 
to withstand greater overloading than most 
inter-locking drives, the ECLIPSE RADIAL 
DRIVE principle has proven its worth by con- 
sistently cutting down production time and 
decreasing tool breakage. 


ECLIPSE counrensone COMPANY 
DETROIT ® MICHIGAN 
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fee 0 K> METAL 


BIT CUTTING 
TOOL SYSTEM 


Single Poi 


FOR LATHES 
PLANERS 
SHAPERS, Etc. 


These tools embody various 





























locking designs. In some, the 
bits are held in mated serra 
tions: in others, round-shank 
bits are 'ocked in a drop seat 
In others, the locks are differ 
ent still. The bodies, or holders 
are made of drop-forged alloy 
steel and the bits may be had 
in high speed 
steel or tung- 
sten carbide 
tipped 











MILLING 


BORING HEADS 
COUNTERBORES 
FACE MILLS 
END MILLS 
REAMERS 


UTTERS 


As in the Single Point Tools, 
the blades of O K Milling Cut- 
ters are separate cutting units, 
the bodies are drop - forged 
alloy steel The blades are 
driven into serrated mating 
slots. There they lock auto 
matically and positively without 
pins, wedges or set-screws; yet 
they are instantly adjustable in 
line of wear All O K Tools 
SAVE HIGH SPEED STEEL 








There's an O K Tool for every metal-cutting need, with a wide 
assortment of bits and blades. Today the O K System is doing 
an outstanding job in the production of precision war products 
Tomorrow it will resume its important place on the peace time 
production lines of the country. Look into it now — with “to 
morrow’ in mind! 


THE OK TOOL CO., SHELTON, CONN. 
Originators of the Inserted-Blade Principle 
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ITH HASKINS TAPPERS ON THE JOB there’s no loss of valuable 
oduction time, no wasting of vital war materials, because of 
ilure to maintain tolerance requirements. 


it Operation uniformly controls the accuracy of the work. To Class 4 fit when necessary! 
ch part is precision tapped exactly like every other, every hour of the day. Tapping 
esure is always precisely the same. Thus 
p life is longer—much longer. And tap 
eckage is almost completely eliminated. 





ece Part Control, applicable on many 
5, makes tapping practically automatic. 
ting the part in the fixture actuates oa 
roswitch and—air does the rest—starting 
¢ completing the tapping operation. The 


erator’s two hands are free to feed parts 

‘oster than by any other method. 

kts why tapping the Haskins way is def- ae 

ely more accurate, definitely less costly. NECtIELOn 

©. Haskins Company 2756 W. Flournoy 

eet, Chicago. TAPPI NG — 








HASKINS 





‘OR ADDITIONAL TAPPING TIPS send for our latest literature, devoted largely 


0 wat work. Gives many money-saving, money-making ideas. Free on request. 
i} ' 














GET YOUR 


HYDRAULIC CIRCUITS 


THIS WAY/ 


T'ypical Rarnes sim ple circuit, Cir- 
cuits are designed for your machine 
and shipped in compact units for ease 


of installation, 














SIMPLIFY ASSEMBLY 
..» SPEED DELIVERY 


@ Complete hydraulic circuits, 
for smoother machine per 
formance are easy to get. 
There is no need for securing 
pumps, valves, cylinders ete. 


from various sources of manu- 





facture. Any combination of 
feed, traverse, clamping, indexing etc. that you need 
comes to you in a compact unit ready to install. 
All are standard proven elements, used in various com- 
binations to suit the functions of your machine. 


This means quicker deliveries to your customers. 


EASY TO INSTALL 


If you are now using mechan- 
ical feed transmissions on your 
machines or, if you are buying 
hydraulic elements (pumps, 
valves, etc.) from different 
sources you will benefit materi- 
ally by designing your ma- 
chines for Barnes Hydraulics. 


TWO METHODS AVAILABLE 

METHOD 1 — Barnes Self-contained Hydraulic Unit can be 
designed with necessary pumps and valves for all hydraulic functions 
of your machine. Oil reservoir is included—providing cylinder 
space and connecting two pipes to each cylinder constitutes your 
total hydraulic effort. 


METHOD 2 — Use Barnes Panel Unit — similar to above 
except provision must be made in machine for 
oil reservoir and motor mounting. 


FREE DATA 


40 page booklet contains detail descriptions of all 
Barnes elements and typical installation circuits. 
Write for copy today. Ask for Bulletin T, E. 443. 


John 5. Barnes Corporatio 









MAIN OFFICE 


t Ww ENTER BLE . re tome Tense! a. 
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CARBIDE TOOL GRINDERS 


lI |] @’ BELTED 
’ MODEL 




















MODEL 6-B 


For fast and accurate silicon carbide or diamond 
wheel grinding the new Hammond Model 6-B 
Carbide Tool Grinder is multi V-belt driven. V- 
belt drive plus precision spindle dampens motor 
vibration and provides true, smooth running 
wheels. Wheels wear longer and grind faster be- 
cause the Hammond 6-B gives you velvet-smooth 
operation. WRITE FOR BULLETIN NO. 202. 


Hammond Carbide, Tool and Snagging Grinders, Abrasive Belt Surface 
Automatic and OD Cylindrical Finishing Machines, Polishing Lathe 


Lhuclous 


inc 


KALAMAZOO, MICHIGAN 


1636 DOUGLAS AVENUE 
Eastern Branch — 71 West 23rd St., New York, N. Y = 
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Quick Changes on Van Norman 
RAM-TYPE MILLING MACHINES 


ad 




















¥ 
_ 


j gd. .from 
* |, Horizontal Milling 


a 
vA 


Zé 


When the operator has completed a horizontal 





cut on a Van Norman Ram-Type Miller, and 
wishes to proceed to an angular or vertical 
cut . . . he does not need fo touch the set-up 
on the table. All he has to do is unclamp the swiv- 
eling cutterhead, swing it to the required posi- 
tion, reclamp ... and start the next cut. Only a 
matter of moments, compared with the time 
needed to reset the work. And one of the 
greatest sources of errors is completely avoided. 


This exceptional ease and convenience of oper- 





ation provide gains in time, accuracy and out- 


rR 1943 EDITION 


A 
. Angular Milling 
® 
S 


. 


y 


j 


4. to Vertical Milling 





put. So today, throughout America’s war in- 
dustries, Van Norman Ram-Type Millers are 
delivering the goods in great plenty . . . and in 


plenty of time. 





VAN NORMAN 


Machine Tool Company 


SPRINGFIELD, MASSACHUSETTS 





\ 
\ 
In June, 1942, Van Norman was awarded the Army and 


Navy E in recognition of its war production record 





































A BATTERY OF CAMPBELL 
ABRASIVE CUTTING MACHINES 
ON WAR PRODUCTION 


YOU, TOO, CAN GET 


ABRASIVE CUITING MACHINES 
TO MEET YOUR SCHEDULES 


@ Production in the plant pictured above required 
several different CAMPBELL models. Your plant may 
need only one. The certain way to find out—and get 
new cost facts on cut-off operations—is to write the 
Campbell Engineering Department. 


State the materials you are cutting—shapes, sizes, 
lengths before cutting, lengths of cut-off pieces and 
production required per hours. From this data we will 
develop production procedures and costs for you. 


Remember, CAMPBELL has a complete range—the 
only complete range— of ABRASIVE CUTTING MACHINES 
as the foundation for these recommendations, 8 types, 
19 models. And they currently are being used on all 
grades of steel, annealed and unannealed, non-ferrous 
alloys—solid bar, tubular and flat—and on plastics, 
glass and ceramics. 

Send your data to the Campbell Engineering De- 
partment now—no obligation. 





ABRASIVE CUPPING MACHINES 


ALSO MAKERS OF A COMPLETE LINE OF NIBBLING MACHINES 


ANDREW C. CAMPBELL DIVISION 
BRIDGEPORT * CONNECTICUT 






he 722°) Sie INNECTICLK 
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AMERICAN CHAIN & CABLE COMPANY, Inc. 








HAVE 
YOU A 


| Gluing 
Problem 


IN 
FABRICATING 








Engineering Specialists 
In Bonded 
Materials 

“ 


The use of bonded materials in the fabrication 
of aircraft parts has given rise to many compli- 
cated gluing problems. As consultants in this 
specialized field, we are in a position to counsel 
with you on technical problems of this nature 
and recommend practical methods of solving you: 
difficulties. 


Also Designers of Jigs, Tools, Fixtures, 
Gages, Dies, and Special Machines 


WRITE US! 


Outline briefly the nature of your production 


problem and you will hear from us promptly. 








Designing § Engineering Lo. 


1209 WASHINGTON BOULEVARD DETROIT.. MICHIGAN 
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DISC GRINDERS BECOME REAL PRODUCTION TOOLS 


when equipped with Besly 





Titan Steelbac Abrasive Discs. 
This modern Bolted-On Grind- 
ing Member with 1”, 2”, 


or 3” useable Abrasive is 





fast, cool cutting, safe, 











% economical and easy to 
mount. In Stud Type 
and Nut Inserted. Al- 
ways made of Resinoid 


Bond. 
* a * 





ert y ee. 


The Besly Titan Steelbac has 
been adopted by many promi- 
nent users of Blanchard and 


Pratt & Whitney Type Grind- 














ers. The Besly Titan Steelbac 








has eliminated the sulphuring 
operation and waste incidental 
to such procedure. You get 3”, 


4” or 5” of useable Abrasive 





when you specify Besly Titan Steel- 


bacs for your Blanchard or Pratt & 








Whitney Type Grinder. 





* * * 


If you operate a Travelling Table 

Grinder of the Bridgeport, Diamond 

or Safety Type it will pay you to inves- 

tigate the advantages of Besly Titan cn bovis’ Ties’ daa 
Steelbacs on that machine. Used in connection 
with such Grinders, they eliminate heavy Ring 
Wheel Chucks and wasteful stubs. Besly Titan 
Steelbac Abrasive Discs are furnished in various 
grains and grades, also proper density depending 


on the particular application. 


CHARLES H. BESLY & COMPANY 


118-124 NORTH CLINTON STREET x* CHICAGO, ILLINOIS 
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Time Saving Products from this Book of 






sy \ Sand for Your Copy. 
FREE 


Illustrates and describes 
in detail IDEAL Live Cen- 


and other Machine Tool 
that 
Production and keep costs 


Accessories speed 


down. 


FyeVA LIVE CENTERS 


Work with Heavier Loads 
at Higher Speeds 


On lathes, Screw Machines, 
Grinders, Millers, etc. 















Save Man hours on centering work. 
Save cost of fast wearing dead cen- 
IDEAL Live Centers ro- 
tate with the work. Equipped 


ters. 


with highest precision radial 
ball bearings and tapered roller 


bearings. 


TRIPLE DUTY 


Reduce set up time . . 


. Three interchangeable center pieces 
meet the requirements of all centered and uncentered work. 
An exclusive IDEAL feature. 


SiG METAL ETCHER 





Permanently 
Marks Smooth 
Surfaced Tools, 
Dies, Parts, 
Gages, etc. 
Prevents costly delays caused by loss, 


theft and mistakes. 


New fourteen-heat Metal Etcher burns identify- 
ing marks right into smooth surfaced iron, 
steel, and their alloys, regardless of the hard- 
ness of the metal Convenient ground 
clamp for etching large, heavy parts and 
castings 





Write for your Machine Tool Accessories Catalog, Today 





IDEAL COMMUTATOR DRESSER CO. 


4152 Park Avenue Sycamore, Illinois 
Soles Offices in All Principal Cities 
in Canada: Irving Smith, Ltd., Montreal, Quebec 
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ters, Demagnetizers, Mark- | 


ing tools, Balancing Ways | 

































This new 


PORTER. 
CABLE 


G-8 SURFACER 





@ This manganese box—3"' 
x 8°", with a 3/16" wall, 
had to be machined abso- 
lutely flat top and bottom 
to close limits. Milling 
could only hold it to + .002, 
—.003 variation from the true flat. Freehand surfacing on the 
G-8 Porter-Cable machine holds it to + .001, —.001 variation! — 
and nine boxes to one are now being turned out 




























* * * 


Versatile Porter-Cable Wet-Dry Belt Surfacers can do 
many a job faster and better than ordinary millers, shapers 
and grinders. Examples in actual production show speed- 
ups ranging from 5 to 50 times faster! As to precision, 
tolerances of .0005 are held with the aid of simple fixtures. 

Wet-Dry Belt Surfacing works equally well with hard or 
soft metal, plastics, glass, fibre and compositions. High- 
Speed abrasive belt produces even, true, fine-finished sur- 
faces, either flat or curved. Used wet, it eliminates heating, 
warping, discoloring and dust . . . safely handles inflam- 
mables. 


Shift to the Porter-Cable Wet-Belt Surfacing! 
Send now for our free new booklet—it will show 
you startling new applications you can use in your 
war-production! 





UNSKILLED WORKERS FIND BELT 
SURFACING EASY AND SAFE! 


Porter-Cable Model G-4 releases your skilled 
men for more intricate jobs . . . gets high 
production from women and untrained per- 
sonnel. Simplicity and adaptability make it 
perfect for second operations. 


PORTER-CABLE 
MACHINE COMPANY 


1610-4 N. SALINA ST. 


SYRACUSE, N. Y. 
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Srvte “A” TAP CHUCKS have 
aN Z-Me oko Moko NZeoliliole[-Scolmmo lah dlile Mio] oF 


1) Drive by the square—giving a positive drive. 
2) Centers by the shank—for correct alignment. 
3) Spring collet action—for locking tap in chuck. 
Four point bearing— giving collet action. 


B A tapered shank—fits any MORSE TAPER HOLE. 


RECOMMENDED FOR MAXIMUM RIGIDITY AND CONCENTRICITY IN TAPPING OPERATIONS 


SCULLY-JONES AND COMPANY 


1901 SO. ROCKWELL STREET + CHICAGO, ILLINOIS. U.S.A. 


APRIL, 1943 




















at Vultee Aircraft — 
“cuts can be made that 
are not obtainable on 
any other saw!" 





re oa 

At Vultee Aircraft Inc., this 
MARVEL No. 8 "has a very 
wide use’ and "has proved a 
very efficient machine," for it 
is in continuous use sawing 
Pipe — all diameters; Bar 
stock — both machine stock 
and tool steel Structural steel 
— angles and shapes and Steel 
Plate. What other saw could 
make the angle cut illustrated 
in the close-up but the univer- 
sal MARVEL No. 8 Metal-cut- 
ting Band Saw on which the 
blade feeds into the work at 
any angle from 45° right to 
45° left! 


Buy from your local distributor 


ARMSTRONG-BLUM MFG. CO. 
"The Hack Saw People’’ 
5700 Bloomingdale Ave. 
Chicago, U. S. A. 


Eastern Sales Office: 
225 Lafayette St.. New York 








REID BROS. CO. 


INCORPORATED 


Thanks the many thousands 
that visited our booth 
at the A. ST. E. show. 


* * * 


Customers that placed 
orders at the show 

will receive 
EXCELLENT Deliveries. 





Exclusive Selling Agents 


H.LEACH MACHINERY CO. 


387 CHARLES STREET PROVIDENCE, RHODE ISLAND 
134 DISTRIBUTORS 
IN U. S. and CANADA 
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Since 1940, when the 
advertisement shown at 
the left was first run, 
m on the forging industry Chambersburg Engineer- 
thrown 0 . ing Company has been 
urging the careful design 
but also of drop forgings to elim- 
inateexcessscrap,excess 
and less machining, excess man 
designed forgings y to hours. The Buick adver- 
Less metal for each forging, less | of tisement shown below 
14 less horsepower mean saving: is an excellent example 
= of careful design—plus 
Chambersburg Hammers. 
vital importance - CHAMBERSBURG, PA. 


HE solution of the increased load 


; se of modern 
ig heta sae lies not only the u 


ler bub 
— ‘ed . Drop Hsamer 


} mmers 
such as Chambersburg Ha 


equipment ; 
| | which mean less metal : 
ioe nachining necessar 


] 
mac nining 


finish fewer man-hours per peece 


LG ue ¢O * 
-HAMBERSBURG ENGINEERIN 
on | STAMPINGS 
CACOSTAmP a NEw maTHOoO OF pROOUCING AIRPLANE 
THe iv . en 
crolled, umpactt¥Pe drop stamp eager " 
Fi sucrale manulacturing requir 


asily 
high-production. © : 
. strength aluminum 2! 


lose study 

high 
caunless stecl, big * 
he CECOST AMP has taken 109 place wit 
at industry 


iver ac 
cone the newe! cools 


mpings from s 


ductiluy. ¢ 
necessary by chis gre 


CHAMBERSBURG 


° ESSES 
AMMERS* CECOSTAMPS PR 
H 


: 


HAMMERS - CECOSTAMPS - PRESSES 
Chambersburg Engineering Co. 





Chambersburg, Pa. 
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A Putnam Spiral Fluted Chucking Reamer 


is the tool for any reaming job that requires And because of the spiral—an exclusive Putnam 
maximum cutting speed combined with greatest design—chips do not jam and scratch the finish 
accuracy. even when reaming the deepest holes. 


PUTNAM TOOL COMPANY 


2985 Charlevoix Avenue Detroit, Michigan 








Tap Grinders 


for 
Accurate, low cost 
tap sharpening 


Don't discard dull taps—sharpen them on 
the chamfer on a Blake Tap Grinder. This 
versatile machine helps you five way: 
(1) it conserves High Speed and Carbon 






a 


MAIL THE COUPON TODAY! Steels, (2) it increases tap life by thov- 
a. ee es a sands of holes, (3) it eliminates delays caused by waiting 
. Please send folder giving complete details on the Blake Tap for new taps, (4) it maintains the accuracy of your products 
+ Grinder. (5) it is also ideal for grinding countersinks and other smal 
NAME widlabianee TITLE. ... tools. 

‘ Siti The Blake Tap Grinder will sharpen right- or left-hand taps 
: with 2, 3, 4, 5, 6, 8 or ten flutes. Capacity is from No. 0 
{STREET to 2 inches. 

erry _ sears Get complete information on the Blake method by mailing 
: TE. the coupon today! 

’ 


EDWARD BLAKE COMPANY 0.9 = COLLEC- 


’ TORS — AMERICAN TOOL HOLDERS — BLACK DIAMOND PRE- 
634 COMMONWEALTH AVE., NEWTON CENTRE, MASS. CISION DRILL GRINDERS—L & D HIGH SPEED DRILL PRESSES 
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E( YPTIAN MACHINE TOOL FINISHING SYSTEM 


GIVES QUALITY MACHINES 
A QUALITY FINISH 


It takes ten months to build a gear 
grinder as shown here. This and 
other production line tools... auto- 
matic screw machines, gang drill- 
ers, turret lathes and production 
milling machines... each is 
designed to do a specific job, 
EGYPTIAN’s new machine tool 
finishing system is also made for 
a single specific purpose—to give 
machine tools a peace time ap- 
pearance and protection with 
war time speed and economy. 


Application is simplicity itself: 
1 Bare casting is covered with 


one pressure pot spray coat. 
No primer required. 


2A medium stipple second 
coat is applied, giving uni- 
form appearance and cam- 
ouflaging all rough spots 


in casting. 


3 A final coat of EGYPTIAN 
Machine Tool Enamel com- 
pletes the job. 


All coats air-dry quickly, are oil 
and alkali resistant, may be 
applied with gun or brush, and a 
smooth finish may be obtained if 
desired. 


Specify EGYPTIAN for finishing 
all your production line and 
machine-shop tools. 


Send for trial order at drum price and ask 
for a copy of our 1943 edition of “U. S. 
within circle actual size Gov't Specification Finishes.” Just ask for 
frer one pressure Po ” ” 
oli 3. Alter application of medium Spec Book T E. 
pit half 
spray coat er first coat. Left ii 
~ ipple second cvine Too! Enomel hos been apple 
a coat © 


previous coats. 


THE EGYPTIAN LACQUER MANUFACTURING CO. 
ROCKEFELLER CENTER—NEW YORK, N. Y. 


E GYPTIAN 


FINISHES 


shows surface alter 
ed over the 


two 


APRIL, 1943 
































13330 Foley ASK FOR CATALOG 941 Detroit, Michigan 
Represented by 

Clevelandé—J. W. Mull, Jr. Chicago—trnie Johnson Pittsburgk—J. W. Mull, Jr 

indlanapolis—J. W. Mull, Jr. Canada—Hi-Speed Tools, Ltd., Gelt, Ont. Toledo—J. W. Mull, Jr. 

Milwavkee—Geo. M. Wolff, inc. St. Lowis—Mill Supply & Mech. Co. Philadelphia, Pa.—Morgan Tool 

Houston—Engineering Seles Co. Beverly Hills, Cal.—Criterion Too! Sales & Equipment Co. 





FEATURING 
SWARTZ LS TYPE JIGS 


Round parts are held firmly in this type fixtur 
because drill pressure is used to help hold the work 
against torque. The lower adapter grips and cer 
tralizes the part, while the top plate squares and 


clamps. As drill pressure forces the part lower into 





the gripper, the top plate automatically lowers so 


that the work does not become loose. 


SWARTZ TOOL PRODUCTS Co., INC. 


Oneida, N. Y.—W. F. Himmelsbach 











NIGHT 
ont MULTIPLE PRODUCTION 
DAY DRILL HEADS 





Are Putting Holes in Parts 
Used in Our All-Out War Effort 


84-SPINDLE BUHR DRILL HEAD 


VERTICAL ADJUSTMENT IN SPINDLES TO 
LENGTHEN DRILLS. 


OIL PUMP FOR POSITIVE LUBRICATION. 


MOUNTED ON A VERTICAL HYDRAULIC DRILL 
PRESS. 


FOR DRILLING ALL HOLES IN SUPER CHARGER 
COVER. 


BUHR MACHINE TOOL CO. 


ANN ARBOR MICHIGAN 


Specialists in Multiple Spindie Drilling. 
Boring, Reaming, and Tapping Equipment 
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'. LOOK at the Large Pores! 


ind here are two jobs on which this Norton 
pen Structure Grinding Wheel can Boost Production 


Hobs and Formed Cutters These often reach the tool room in such 
condition that considerable grinding must be done to restore them to service. 


This Norton No. 12 structure wheel is ideal for the work. It can be used in 
a grade hard enough to hold shape and still its large pores allow it to remove 


stock rapidly without burning. 


Surface Grinding On this type of work the open structure wheel 
removes stock faster because the large pores allow deeper cuts 
without burning — especially on broad contact work. It is 

also good for jobs with interrupted contact because you 

can go to a harder wheel to get rid of the dressing action 

and still avoid burning. 


This Norton No. 12 Structure wheel is a real 
production booster on jobs that require 
heavy stock removal with extra coolness of cut. 
But it is just one of several Norton structures 
available. Let Norton engineers study your 
grinding jobs and make sure that you are 

using the most suitable wheels — in abra- 

sive and bond, grain and grade as well 

as structure. 


W-908 


NORTON COMPANY 
WORCESTER © MASS 


New York - Chicago - Detroit 
Philadelphia - Pittsburgh Hartford 
Cleveland - Hamilton, Ont. 


Distributors in All Principal Cities 


APRIL, 1943 























These units are all made of Meehanite iron recog 
for its dense, uniform grain structure and its un 
wear-resisting qualities. 


This assures a smooth, flawless surface that increases 
efficiency of your inspection. 


The surface plate has scientifically designed ribs to give 
absolute rigidity and strength to the entire surface 


Send for complete folder a 


sizes, weights, and prices 


APNGl is i ceili mee) ile) y \ile). 


6775 EAST McNICHOLS ROAD e¢ DETROIT, MICHIGAN 


War-learned' efficiency’ _— will 
create new competition, new 
and better products in the 
new world of the future when 
Victory is ours. New skills 
and new techniques are being 
developed. 


In the new world of the fu- 
ture, precision-grinding — in 
quantity — will play an in- 
creasingly important part. 


The makers of ARTER 
ROTARY SURFACE 
GRINDERS are looking into 
that future confident that the 
Arter developments in rotary 
surface grinding will help you 
in your precision production 
plans for the peacetime future 
of America. 


al 


ARTER GRINDING MACHINE COMPANY 


WORCESTER, MASSACHUSETTS « U.S.A. 


THE TOOL ENGINEER 





Siiicr tiurcr FMFL nrniv aanae 2 


INFURMAIIUN and SERVILE J 


Request the informatton and service you 
desire and keep your library up-to-date... 
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j describing one catalog wanted describing one catalog wanted 
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F i EE COMPANY COMPANY | 
SER VICES ; ADDRESS ADORESS 
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+a i ; THE TOOL ENGINEER, APRIL 1943 ~ THE TOOL ENGINEER, APRIL 1943 
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. ‘ CARD | describing one catalog wanted describing one catalog wanted a 
obligation for requesting | | 
—_——_— ee new catalogs NAME NAME 
and bulletins 
For 3 conveni- listed in COMPANY COMPANY 
busi ne “ * Brose this issue. ADDRESS ADDRESS 
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to request quickly | TITLE ei TITLE 
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a catalogs i ang 
or bulletins e TITLE 
ing new products | USE THIS | THE TOOL ENGINEER, APRIL 1943 THE TOOL ENGINEER, APRIL 1943 
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USE THESE FREE REPLY CARDS 


They are provided for your convenience in 
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HYDRAULIC 
TEST BENCH 


, 1 
test ETI 


e H ydraul 


Detroit 


ka) 


INDUCTION 
HEATING UNITS 
new indu 


ardening 


A New Stationary Hydraulic Test Bench 
It is used for checking aircraft tubing. 


APRIL, 1943 


(K15) 


used tor check 
new stationary) 
recently announ 
Machinery Com 


has a variable test 
10,000 pounds per 


I 
1 


iriable delivery 


) 


l2 gallons pe 


accumulator. 
\ ilves ali 
iximum test 
square inc! 
the ai 

i small 
yrressure alr 
sed unit, it 
ccumulators 


iccording t 


ydraulic test 

‘ 
eck anything 
equipment be 
rcratt. All the 
utsice 


(K16) 


ating units for 
izing, soldering 


plications requir 


ve recently beer 
Norman Ma 


Springtielk 


‘Tage require 
‘se units aft 
KW and 32 
a complete] 


adaptable for low 


eating of parts n 


ny production line 


unit, the operat 


ne cou Io! 


ened 


REG. U.S. PAT. OFF 


1 
rts : 


cycle required 


Drazed, 


mds it Is 


esults 


In changing 


Van Norman Induction Heating Unit 
Entire heating operation automatic. 


he operator changes ( 


hxture and heating coil 
heating cycle to mee 
ments 


¢ +} 


Chance of human ert 


eliminated because the « 








INFORMATION FREE 


For complete information on equip- 
ment listed in this section, list the 
key number preceding each item and 
your name and address on postcard 
coupons—page 163 





yperation ts % 


VOrkKer 


eal 


dvantages claimed by 
include uniform hard- 


results, increased out- 


' 


rvation of alloy steels 

DRILLING, REAMING, AND (K17) 
TAPPING MACHINE 

iid to be designed 


of crankshatts whose 


especially tor 


produced al 


made up of 
requiring many 
is setups, this new 
1ade by the Le Maire Tool 
Dearborn, Michigan 
drilling, reaming, and tap 
flanges of crankshafts, 
ine is regarded by its 
as a compromise be 
rle spindle setup and one 
spindle drill heads, in addi 
fixtures, tor various 
hafts to be machined 
spindles, spaced 120 
( ia circle can be 
bolt circle diameter from 
[t is said to be possible 
3, 6, or 12 holes 
the he: in which the 
are mounted 
lrilling and reaming, the move 
he spindle head is controlled 
lic circuit, which allows rapid 
coarse feed, fine feed, and 
ture 
tapping, the hydraulic cylinder 
nnected and the taps are fed 
work by manual operation of 
il [he taps are reversed 
vitch when the slide has 
e required distance 
ree operations, drilling, ream 
pping, can be pertormed on 
e with one setting 


CONE-POINT, CIRCULAR-PITCH 
TESTING FIXTURES 


w devices 


(K18) 


r checking gears 


Machine for Drilling, Reaming, Tapping 
Designed for crankshaft manufacturers. 


























——NEW EQUIPMEN T——— 





were recently announced by The Fel- are also provided t 
lows Gear Shaper Company of Spring- INFORMATION FREE and tailstock bracket 
| mont ne NO J : . omatically indexe 
field, Vermon One is a cone-pointed For complete information on equip- _ matica index 
testing fixture and is used for check ment listed in this section, list the device that is con 
ing the concentricity of the pitch circle key number preceding each item and yperating the pointe 


- : : tcor — j ¢ 
Phe other fixture is used for checking your name and address on postcard fingers are adius 


coupons—page 163. 
















the circular tcl r tooth to tootl 
spacing 

he maxi ! tance between cen 
ters is 15 ime ind both fixtures have to the other brackets, retains the mea 
i maximum capacity for gears up to 12 uring pointers, fingers, dial indicator 
inches pitch diameter and indexing mechanism 

These fixtures have a base upon which The bracket carrying the measuring 
three adjustable brackets are mounted pointers can be located in two positions 
Che work-l ing centers are carried Che spindles carrying the centers are 
by two of the brackets while the third adjusted through a rack and pinion and 
bracket, which i cated at right-angles are clamped by levers. Clamping levers 








Cone-Pointed Testing Fixture 
New device to check gears 





types esting a 
the same 
that these fix 
ben 
AUTOMATIC (K19 
BUCKER 
Simultane 
said t i S ¢ 
bucke ecently al 
T< 1 ¢ pany I I kK 
It is ed that w t 
pera in do the I 


definitely cus cosh 


on parallel-surface parts like these! 


Take a "tip" from the bearing industry, in which practically 
EVERY plant operates from one, to a battery, of Gardner 
PRECISION Double Grinders like the one illustrated here. 


There are good reasons why this important industry has re- 
duced its manufacturing costs on bearing rolls and races, thru 


GARDNER-GRINDING. Here they are: 


1. TWO surfaces are ground at ONE setting, as compared 
to the single-surfacing operation formerly employed. 








On this No. 848-30" Gardner Grinder 2. HIGH PRODUCTION — the 30" machine shown here, 
11/4" diameter bearing races are ground turns out huge | iV," diameter races at 75 per hour com- 
at 75 per hour, complete in 3 cuts plete in 3 cuts; other Gardner Grinders handle rollers at Aero Tool's New Automatic Bucker 
TOLERANCES: .001"—-.0015" for par . ; Bucking and riveting simultaneous 
alleliem ond +.002" for uniformity from 30 to 100 PER MINUTE, depending upon size. | 
Average sized 4° diameter races are 3 CLOSE ACCURACIES _ rollers are ground within a viously require d in ri I gf alrpia 
handled at 40 per minute, holding to . ee ° o£ ‘ther sh t metal part 
3003" te 0008" for percliolom few ‘tenths true PRECISION Disc Grinding. ( ~ h rine a ' : 
GA 4 0 N E Q ° GRIN D Write for data on GARDNER PRECISION GRINDING! construction ot tl 1S 
YOUR A@at SURFACES sible the driving of rivets inst 
~ pertect alignment Parallel yoke 
GARDNER MACHINE COMPANY ae OOt Sree RAE, Wenge, BAS | 
edges Special yores us¢ 


t 


442 East Gardner Street - » » » Beloit, Wisconsin, U.S.A. gine cowling and other parts re 


extra clearance 





Rivets can be pre-| i when wW 
ing on horizontal structures. O1 
cal structures rivets « e insert 


(Continued on page 168) 
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You't be surprised—and pleasantly—with 
Masonite Die Stock . . . how a material so light 
in weight stands up for heavy-duty production runs. 

Although only one-sixth the weight of steel, 
Masonite Die Stock has great compressive and 
flexural strength . . . is easily handled by pattern 
or tool maker . . . saves time, cuts fabricating costs. 

This amazing semi-plastic material is popular 
in aircraft production, being used for shearing, 
forming, and shearing and forming in one opera- 


tion, and also for router templates, drill jigs and 
assembly fixtures. For thicknesses greater than 
those available, Masonite Die Stock can be lami- 
nated with cold setting Urea-Formaldehyde glues. 


If you want to cut costs,.save steel and get into 
production in a hurry, you'll find Masonite Die 
Stock the practical material for your dies. It is 
readily available . . . comes in thicknesses of % 
to 4in. ... in sizes of 48 x 72 in. and 48 x 144 in. 
For further details, mail the coupon below. 


ADE-MARK RE PAT FF MASONITE DENTIFIES ALL PRODUCTS 


MARKETE MASONITE CORP 


BY MA NITE ORPORATION COPYRIGHT 1943 


@®eeseeeeaeeeevneeeeeeeevpeeeeeeeeeeeeeeeneeeeeeeeneeeeeeeneeee 
i 


MASONITE CORPORATION 


Dept. TE-4, 111 West Washington Street, Chicago, Ill. 


Please send me illustrative literature and complete information about Masonite Die Stock 


Name and firm 
Lt 
r Address 


City 


APRIL, 1943 
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the usual manner or pre-loaded and 
taped. 

It is said that there is no yoke deflec- 
tion and high grade seamless tubing and 
illoy steel castings are used. Tool with 
a 22 inch throat weighs 14 pounds while 
the one that has a 36 inch throat weighs 
16 pounds, including gun 





INFORMATION FREE 


For complete information on equip- 
ment listed in this section, list the 
key number preceding each item and 
your name and address on postcard 
coupons—page 163. 











Ra 
ee 


“chuck sen 


> 


ta 
puch 


s 


call it... 


SAVES TIME and. 
speeds production 


As delivered to you on your new 
machine tool or for replacement, ‘a 
Cushman Chuck is one of the most care- 
fully designed, built and inspected pieces 
of equipment in your shop. It has been 
made to hold its high initial accuracy 
throughout a long service life. It is ready 
to turn out an impressive total volume 
of war material today and peace-time 


products tomorrow... if it is not abused. 


Of course we realize that high pro- 





PMENT 








The bucker is used with any standard 
rivet gun and can be furnished with 
specially designed heads for any type 
of aircraft construction. The opening 
and travel of the bucking bar are said 
to be limited only by the accessibility 
of the part to be riveted 


NEW UNIVERSAL TURRET {(K20) 
LATHE-SCREW MACHINE 

rhe F-series ten-inch lathe made by 
the Atlas Press Company, Dept. 7, 
Kalamazoo, Michigan can now be con- 
verted into a hand-type screw machine 
through production attachments now 
available. The addition of universal or 
independent chucks is said to adapt this 






duction and possibly unskilled operators 
will result in a certain amount of 
“‘abuse’’. Cushman Chucks are built to 
“take it’. But anybody can learn the 
simple fundamentals of good chuck 
maintenance and correct practice. There 
are just six simple rules printed on our 
“Chuck Check”’ cards that are available 
for your use. Write us today for the 
The Cushman 
Chuck Co., Hartford, Conn. 


quantity you need. 


These small cards con be gives 
to Operators or put on bullere 
boards. They'll help save time, 
save chucks and reduce spoilage. 








i for PRECISION 


equipment to turret 
The lathe produ 
in the act [ 
cludes: lever type 
turret with iT 
back-slide tool post 
six operations 

tor gauging engt 


wit 








New Ten-inch Turret Lathe 
Also hand-type screw machine 


The manut 

lathe is equipped 

cross feed Ons: 

plete V-belt drive 

spindle bearing 
Specificatio: 


ity of l i 
10% inches; andat 
right and left, + to 9% 
has 16 spindle reeds be . 
2072 rpm; four bed lengths 
with a capacity of 18 
tween centers; carriage turret { 
take 3/8 ine utter 
turret head that 
holes for t der 
NEW {K21) 
1/4 INCH DRILL 
The new mode 
by Skilsaw, Inc., 3 43 J 
nue, (4 hicago feature 


helical-cut gear 

friction bearing niversa 
i\ uilable ll I I 18 

500, and 5000 


1S 





New Model 47 Skildrill 
Used for "'skin-drilling.” 


“skin-drilling”’ in airplane constr 
and can be used tor many prod 
drilling jobs up t ; inch in 
14 inch in wood. A rding 


manufacturer, this drill is small, lg 
and compact. It weighs 3% pou 
is 7% inches long, and is 2-9/16 inc! 
wide. It is claimed that it fits 
working space where a fist will 
handles like pointing a finger 


MACHINE FOR {K22 
TUBING OPERATIONS 

\ new machine was recentl 
d by the Leonard Precision 


(Continued on page 170) 
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War Production demands maximum speed and absolute pre- 
ision. Both of these requirements are met in hundreds of war 
lants with South Bend Lathes. 
Their rieid; | wid € snind] :; L de THESE BOOKS AND 
lelr rigidity and wide range of spindle speeds permit tak- 
a — a e. : FILMS ON LATHE OPERATION 
full advantage of the higher cutting speeds possible with 
tul osten-carbide tools. Their dependable accuracy makes it pos- South Bend training helps ~- books, 
ble to machine work with such precision that subsequent fin- ound films, wall charts, and bulletins 


ng operations can often be omitted. ire and operation of a lathe 


ble for training new opera 


South Bend Engine Lathes and Toolroom Lathes are made 


five sizes, 9” to 16” swings. Write for a catalog and the name for Bulletin No, 21- 


our nearest distributor. 


SouTH BEND LATHE Wor<Ks 


LATHE BUILDERS FOR 36 YEARS SOUTH BEND, INDIANA, U.S.A. 

















——NEW EQUIPMENT— 
ucts Company of Garden Grove, Cal have been designed to speed up pro- 
ifornia, that is said to square, burr, flare duction by eliminating the need for 
and bead ferrous and non-ferrous tub hand tools and dies and that it produces 
ing. work of uniform and consistent accu 

The manufacturer states that it re racy in all operations 
quires but a tew moments to prepare 
the machine for any of the various GRINDING {K23) 
operations. Ten sets of flaring dies and FIXTURE 
centers, squaring attachments, and burt Said to speed up grinding operations 
ing attachments are standard equip as much as 300 percent, the new relief 
ment of the unit for tubing of % inch grinding fixture recently announced by 
to 1% inch OD Industrial Grinding Company of Los 
Working to either AC &1ll or AND Angeles, California is a countersink 
10060 specifications, this machine is said grinding fixture and fits any standard 
to have reduced the percentage of re grinder 
jections of coined, thinned, or imper Chis fixture is said to handle counter 
fectly machined tubing. It is said to sinks of all types, center drills, integral 





Happy Workers are Seldom Absent 


When workers enjoy their jobs they just simply don’t want to be absent. And 
every good American enjoys his work if he understands it and can do it well. 
But today so many men and women who wish to give their best in the war effort 
are assigned tasks for which they are totally unskilled, with the result that 
they are unhappy. 


@ Management, in the stress of quickly getting into production, has sometimes 
ignored the good planning and proper tooling which would permit the use of 
unskilled labor with the least aggravation. In some instances the nuisance 
value of poor tooling has caused a turn-over in labor and an amount of ab- 
senteeism that rightly should not be chargeable to labor at all, but is primarily 
a management problem. 


*@ La Salle engineers have worked with many great American companies in 
their wartime planning and tooling, in the development of fixtures that mini- 
mize the possibility of errors and that take the skill element out of the opera- 
tion. In reducing tool aggravation, the worker becomes more satisfied with his 
job and is much less likely to absent himself from it. 


® Perhaps your plant has a problem in tool, fixture, and special machine de- 
sign, or in plant layout. No matter what your production need, La Salle will 
be glad to discuss it with you at no cost. Just write, wire, or phone us today. 


LA SALLE SESISRINS — 628 W. Lake St., Chicago, Hl. 


A SAliz 
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ett i € Wi 
nxt Y il ) 
rect é ing at 
grinding whee 
The fixture hand vork 





New Relief Grinding Fixture 
Fits any standard grinder. 


to l inch in diameter with the 
collets t 
the single cam is variable fron 
'g inch and adjus 
vided for 1, 2, 3, 4, 6, and 12 flute 
grinding 
One Hardinge type 5-( let 
inch capacity and two wrenche 
cluded with the fixture whicl 
for attachment to the grinder 
Construction is said to be ext: 
rugged. The main housing is 
which supports a hardened and gt 
spindle on two large bearing 
that require only periodic oiling 
cam is hardened tool steel witl 
adjustment pins. The fixture swings 
degrees to the right or left and the 
is calibrated in 5 degree increment 


that are avallaDle i he 





INFORMATION FREE 


For complete information on equip- 
ment listed in this section, list the 
key number preceding each item and 
your name and address on postcard 
coupons—page 163. 











NEW TORQUE {(K24) 
WRENCH 

The new snap-acting torque wret 
recently announced by Tubing Sea 
Cap, Inc., 215 West 7th Street, | 
Angeles gives both an audible and pl 
sical signal when the proper predetef 
mined torque load is reached 

[This new wrench is said to requ 
no visual attention to operate as tl 
are no dials or indicators involv 
[Thus the wrench can be operated 
restricted areas where dials or 
cators could not be seen. In operat 
the wrench, when set to the desi! 
predetermined torque load, gives 
high-pitched, audible “click” and 
physical signal in the palm of 
operator’s hand when the proper | 
is reached. 

According to the manufacturer, 


(Continued on page 172) 
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9: Hot LAST 
OPERATION 


OF THE SUNNEN 
PRECISION HONING MACHINE 


that provides ACCURACY * 
INTERCHANGEABILITY 
+» SUPER-SMOOTH FINISH 











A of the care and skill used in previous operations — all of the 
vital materials used and the precious man-hours invested — 
are subject to costly waste if that last operation of honing or finish- 
ing is not one of dependable accuracy. 

That's the reason why manufacturers of precious combat equip- 
ment and munitions have been quick to adopt Sunnen 
Precision Honing. 

For here — in a small, inexpensive, economical-to-operate 

piece of equipment is the method that assures interchange- 

ability of parts and fewer rejects, thanks to a guaranteed accuracy 
of .0001” and a super-smooth finish of 2 to 3 micro inches. 

Versatile is the word for it— for this machine will handle any 

internal diameter from .185” to 2.400”. No jigs or fixtures necessary. 
Can be set up in less than a minute. Skilled labor not needed — 
girls can be trained to handle jobs in “tenths’’ in a few hours’ time. 

A Sunnen engineer will gladly call and show you what Sunnen 

equipment can do on your job. Or write for free bulletin giving 
complete information. 


SUNNEN PRODUCTS CO., 7932 Manchester Ave., St. Louis, Mo. 


The coveted Army- Canadian Factory: Chatham, Ontario 


Navy E waves over 
= > 
‘ 


Diesel Engine Fuel In- 
jector Cylinder ‘So 


the Sunnen plant—evi- 

dence of the important 

part Sunnen equipment 

is playing in the war 
effort. 


Hardened Steel Inner 

Bearing Race honed to accurate that a piston 7 ; - 

00005” limit. Surface con be fit withia Strict alignment Drill Jig Bushing “In- 

finish improved; errors 00005 inch maintained between creases sales appeol 

of ouvt-of-roundness two holes of product.” 
eliminated. 


Drawing and Blanking Bronze Valve. The Sun- Cones for Wheel Bal- 
Aluminum Aircraft Link Inner Bearing Ring “Ac- Die ‘Saves time in nen method of honing ancing Machine ‘‘Ac- 
“produces high finish curately removes last Aircraft Valve Tappet producing smooth is used to secure a high curately align hones two 
without bell-mouthing.” ‘tenth’ of stock.” Roller. 4-Micro finish. base metal finish.” finish and accuracy. interrupted surfaces.” 
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wrench was designed primarily for ap- 
plying the proper » load to tubing 
“B” nuts in aircraft plumbing. It is said 


INFORMATION FREE 


For complete information on equip- 


to eliminate the danger of pinching oft ment listed in this section, list the 
key number preceding each item and 
’ your name and address on postcard 


coupons—page 163. 




















Marketed under the trade name ot 


I 1 


Livermont Torq-Snap, the wrench will 


New Snap-Acting Torque Wrench be available in 12 sizes with open or 
Has audible and physical signals. box ends, eitl 


claimed th: 





he wrench will eventually 

or weakening flares thus reducing the 
possibilities of failures in aircraft hy 
draulic system 


engine base, cylinder head, and connect 
ing rod bolts, spark plugs, wing, an¢ 


to Do Precision Work” 


Just as water never rises higher than its source, so is the 
accuracy of your tool and die work limited by the accuracy 
of the tools, machines, and instruments you use. This is most 
important in your grinders, because grinding governs the 
most critical dimensions. Working to tolerances of one ten- 
thousandth is every-day practice with Dumore precision grind- 
ers, because these grinders are themselves built by craftsmen 
who work and think and talk in terms of a tenth. Equally im- 
portant and equally accurate is the control of all inertia forces 
by dynamic balancing of supreme sensitivity — not by assem- 
blies, but piece by piece and part by part. See for yourself 
the secrets of Dumore precision in the drawing below. 


THE DUMORE COMPANY Dept.223-DRacine, Wis. 








MOTOR HOUSINGS 


+r offset or straight. It is 


be available for additional uses such as 


DYNAMIC BALAN- 

* CING of armatures 

and rotating ports pre- 

vents vibration and in- 
creases precision. 


* are compact and 
sturdy . . . designed 
for easy portability 


PRE - LOAD SPRING 

* assures smooth run- 
ning bearings at high 
speeds. (Pot. 2,188,251.) 


PULLEYS are bal- 

* anced to increase 

belt life and give full 
power transmission. 


PRE-EXPANDING ar- 

* mature windings, then 
double-dipping in enamel 
and baking them, prevents 
centrifugal ‘‘breathing."* 


LEAD WIRES are 

* swaged to commuta- 

tors by special Dumore 

* BELTS, carefully se- process to assure 100% 

lected for smoothness, are electrical contact perma- 
another aid to accuracy nently. 


ENDLESS DRIVE- 


**FOG-OF-OIL"" LU- 
© BRICATION to the 
quill bearings. A felt 
tube within the quill, ex- 
tending to tapered ends 
of the main spindle, is 
held in place by a metal 
liner. Fingers at each end 
of the felt tube ride on 
the spindle surface, ta- 
pered to form an oil 
slinger. As the spindle 
revolves, it picks up a 
minute amount of oi! from 
these fingers and the ta- 
per throws the oil into 
the bearings in a fog. 
(Pat. No. 1,859,068.) 
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FAN DRAWS air in 

* through a filter, pro- 

vides blast to keep both 
motor and quill cool. 


l AUTOMATIC BELT 
® TENSION gives long 
belt life and maximum 
power transmission. 


ll FRAME CONSTRUC- 
© TION assures rigid 
mounting, required in pre- 
cision grinding. 


l BALL BEARINGS 
© selected with infi- 
nite care for hours of 
vibrationless running. 





ELECTRIC 125) 
COMPARATOR GAGE . 


he new electri 


ly announced 





strument Company, 432 | 
Yenver. Colorad 
neasuring instrument 
d tor the rap 
) r na hine 
ive re t ' 





New Electric Comparator Gage 
Has four ranges of sensitivity 





easuring taper il 
ind tor measuring 
accuracy and 

Che manufactur 


gage can be set to 





seconds with a 
‘lock. It has four ranges of set ° 
Che range ot mé rel nt 
irked on the scale ym 0 
es ft 0.004 inche e tour 
ire said to provi le I iwnins 
10.000. 5.000. 1.000. and 500 re 
Another feature uid t 
spindle pressure w is varia 
two ounces to tw inds by 
of a knob aage id Swi 
the column and tilts at any 
he vertical, Angle of tilt 
n a protractor 
Three size adjust nts 
for on the gage. T] first is a racl 
pinion elevating me anism, the s¢ 
is a vernier adjusting collar on tl 
ead, while the thi the el 
rero adjustment t indicatir 
COOLANT (K26) 
SYSTEMS 
Three new coo 
ine tools, desigr the Re 
Machinery Company of Provi 
R. I., have recently been announ: 
The first is called the 2-S 


system and has an approximate 


lon capacity and a geared pum 
juipped with a tank, this syste 
hp motor. According to the 
facturer, it is made in three r 
ind is used on mulling and screv 
(Continued on page 174) 
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The term ‘“‘trouble shooting’’ has been aptly applied to the business of 


trying to find out why something went wrong. A good trouble shooter must 
be open minded and unprejudiced. He cannot first make up his mind what 
he ‘‘hopes’’ the trouble is—and then set out to prove he is right. Further- 
more, he must be well informed on his subject. Discussed below are a few 
tips on tool trouble shooting that may be of help in your tool room. 


Spalling in Service—Tools like header dies, coining 
striking dies and embossing dies which are under 
y pressure must usually be made from a surface hard- 
y tool steel. If they are made from a tool steel that 
iens clear through, they are likely to split—they need 
eenforcement of a tough core in order to hold together. 
» hardened case is too shallow 
r the pressures involved, it will 
> in like thin ice. This sinking 
n frequently progresses slowly 
t eventually a chip will come 
se and thisis known as spalling. 
example is shown in Figure l. 


remedy for this is to use a 
ther hardening heat, or a flush 
or both, to drive the hardness penetration deeper 
ng in this, use a steel having slightly deeper harden 


haracteristics 


Heat Checks 


forming operations, the working surface of the tool will 
frequently become crazed with a pattern that is suggestive 
of grinding checks. When a tool is in contact 

with the heated work, itis suddenly heated. 

If a liquid coolant is used, the minute the hot 

forging is removed the surface is rapidly 

chilled. This process is repeated many times 

and finally the surface starts to heat check. 

A badly checked hot drawing mandrel is 

shown in Figure 2. 


In the red-hard tool steels used for hot 


Heat checking can be greatly helped by not 
employing so violent a coolant. A stream of 
water can be replaced by an air blast. Also, 
a tool that has been drawn back far enough to have some 
ductility will resist heat checking better than a harder tool. 


FIG. 2 


Grinding Checks Grinding checks so fine that they 
cannot be seen with the naked eye can so weaken a tool 
that it may later fail in service. Figure 3 shows a tool with 
grinding checks that has been boiled in acid to make them 
visible. If this tool were to fail as a result of grinding checks, 
the edge of the fracture ome of the 
checks. This makes 


fracture which should imme- 


1 edge to the 


diately suggest 
checks. Boiling the 


acid will make them visib 


Obviously, all 


checks are not the fault of 


rinding 


the grinder. If he receive 

poorly hardened and px 

drawn tool that is almost 

ready to fall apart when he gets it, he cannot grind it 
successfully, no matter how careful he may be. On the other 
hand, it is so easy to hog into the work on the roughing cuts 


that many good tools are ruined in grinding. 


Machining It is well to be suspicious 
of tools from which large amounts of metal 
have been cut, and those that have deep, 
sharp stamp marks. In case of doubt, it is 


better to be on the safe side and give such 
tools a strain relieving anneal before hard- 
ening them. Figure 4 shows a pneumatic 
chisel that failed in service from fatigue that 
started in a deep stamp mark. 


These tips on trouble shooting were extracted from “Tool Steel Simplified’’. They are just part of one 
chapter of the book. Put a// the useful facts on many subjects in this book to work for you—rightin your 


tool room. Order copies for the tool room men you want to train 


for your ‘‘trouble shooters’’—today 


THE CARPENTER STEEL COMPANY, 122 BERN STREET, READING, PA. 


“TOOL STEEL SIMPLIFIED’’ 


315 pages, 105 illustrations. Available 
at cost in the U. S. A.— $1.00 a copy 


($3.50 elsewhere). 


More than 35,500 copies of “Tool 
Steel Simplified” are now being used 
in plants like yours to train new men, 
“up-grade” older hands, save time, 
trouble shoot —get better and faster 
production. 
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- NEW EQUIPMENT ———— 














drills, and 1 achinery using water and milling flats on Vv 
} lut t hz - ing ends OI taps or 
S oil solutions. It has approxi g [ 
INFORMATION FREE oluble oil solu Saeed hosepdhie to 2 
mately a 15 gallon capacity, a tank size I g 
For complete information on equip- £2 by 1 oe a rotarv yump machines are 
ment listed in this section, list the -oeey « = sad dl ; annem ¢ os . 
key number preceding each item and ind a %4 hp motor ; iii va 
your name and address on postcard 
coupons—page 163. 
PINION (K27) 
CUTTER 
chine ind thie ising coolant and lL hroug ome < inges in the ma 
itting oil chine and the application ot a motor 
lhe No. 1-S system has approximate- drive, the pinion cutter manufactured 
ly a7 gallon « ipacit a 16 by 10 by 1] by Waltham Machine Works of Wal 
inch tank, and a geared pump. This tham, Massachusetts in addition to cut 
model is equipped with a 4% hp motor ting pinions is now being used for cut 
The third coolant system is No. 206 ting teeth on sector slotting ends of 
g & 
and 1 aid to be designed for use on tap screws, milling flutes on small taps 
grinding machine multiple spindle milling grooves o1 pecial scoring tools 








Latest Waltham Pinion Cutter 
Changes made in the machine 





THE BRADFORD TRADEMARK 


= oe) 
whee 
- . 


Wl 
+ 





Over 100 Years of Experience feeding or mag 


ne new vernier 


Building Metal Working Machinery sno i 

















s made in three i é 
18, and 24 inche gage 
iad in either Eng eti 
* 
The Metalmaster Lathe represents the very last word in 
Bradford design and engineering skill. The result of more than 100 
years experience in building metal working machinery, the Metal- mm 
master is definitely the lathe for precision work in your War Plant. | 
Such features as 12 speeds in both forward and reverse directions 
and precision made spindles to insure perfect running balance are “— ee bee nl ae 
found in this lathe. Write us today for complete specifications. ee 
ALSO MANUFACTURERS OF DRILLING AND TAPPING EQUIPMENT . a ner eae ea omenige eo ae 
e height gages are designed es 
cially for use in jig and fixture mak 
and for general layout and inspect 
THE BRADFORD MACHINE TOOL CO. | work. " 
EVANS STREET SOUTH OF EIGHTH, CINCINNATI, OHIO 2 ees ree a) 
into leir calibra making 
PRECISION TOOLS SINCE 1840 gages valuable adjuncts to gage bl 


(Continued on page 176) 
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you can take heavier cuts at kaster Speeds 


with MIDWEST KEYWAY CUTTERS... 








Here are 3 important 
reasons why— 
1—SUPPORTED AT BOTH ENDS—the 


cutter is made with an extended center 
which provides a support for it at the 
outer end, thus both ends of the cutter 
are supported, giving absolute rigidity 
to the operation. 

2—THE POSITIVE DRIVE— Midwest Cut- 
ters have a stub taper shank with a 
groove to fit a pin that is partly em- 
bedded in the wall of Midwest patented 
Taper and Pin Drive Holders. Full driv- 
ing energy is exerted along the entire 
length of the shank, giving the cutter 
absolute rigidity and perfect alignment. 
No parts easily dislocated or lost are 
employed. 

3—SCREW LOCKED—the cutter shank 
is designed for positive locking to the 
holder by a lock-screw which bears 
against the angular flat on the shank of 
the cutter. Cutter vibration is eliminated. 


4 7 is sectional view of a Midwest Keyway Cutter set-up 
; shows the Extended Center which provides an outer 
e - j support for the cutter: the Taper and Pin Drive; and 


the Screw-Lock between the cutter shank and holder. 
2364 W. Jefferson Ave. ¢ Detroit, Mich. 














END MILLS © SLEEVES © COUNTERBORES © DRILLS © SPECIAL TOOLS 
REAMERS © FORM TOOLS © CARBIDE TIPPED TOOLS © ADJUSTABLE HOLDERS 


Precision METAL CUTTING TOOLS 
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NEW MAGNETIC (K29) 
ADAPTER 

Said to make | 
ipplx ations in t il nspe 1oOn 
layouts, a new magne ida for dial 
test indicator irtace’ gage ind gage 
block application is been announced 
by the Winder re Manufacturing 

ymipal ly ) ast 421 Street 

ew York City 

When t < eT post and 
ollar are remove idapter is trans 
rmed tt i hoider to 


veneral worl ding b } lhe mani 





THE BIG JOB OF 








| ¥%& Seldom noticed, perhaps, 
© is the counterbalance spring of the 
Racine High Speed Saw, shown 
above. But what an important part 
it plays in 24-hour-a-day produc- 

| tion schedules! 


Designed especially for this 
heavy-duty saw by Muehlhausen 
spring technicians, it is a vital part 
of the simplified finger-tip control, 
which speeds up production by 
cutting down handling and load- 
ing time. This spring has all the 
ruggedness to withstand the rough 


MUEHLHAUSEN 


| _© SPRINGS 


EVERY TYPE AND Size 
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INFORMATION FREE 


For complete information on equip- 
ment listed in this section, list the 
key number preceding each item and 
your name and address on postcard 
coupons—page 163. 











facturer states that it may be used t 
anchor parallel, angle iron, and work 
pieces in any given position. It is said 
that this is made possible by the fact 
it magnetic qualities are the same 
both bottom and to; 
1*} } | 


Che holding power is sufthcient o1 


e top and botto1 t rovide a solid 








A LITTLE SPRING 





f MASS bike PROD’CTIVON. 


treatment of unskilled men, yet has 
the accuracy required for counter- 
balancing—so necessary for ease of 
manipulation by women operators. 

You can always depend upon 
Muehlhausen to produce springs 
of unvarying precision and accu- 
racy for any application; springs of 
any type—compression, extension, 
torsion or flat—hot or cold formed. 
Call, write or wire for facts today! 


MUEHLHAUSEN SPRING CORPORATION 
D 


son of Standard Steel Spring Company 
625 Michigan Avenue, Logansport, Ind. 


SEND FOR NEW 
FOLDERS—FREE 





New Die Spring Bulletin ilius- 
describes 206 sizes 


trates, 

“ond types of die springs. bins Se 
New Armament Bulletin thaws = * 
importance of springs for many = 
types of wor equipment. ™ . 














pe ee 


New Windermere Magnetic Adapter 
Has wide scope of applications 


5/16 inch sizes 


NEW PORTABLE 
ELECTRIC DRILL 


{K30) 


A new plastic 4 
tric drill was recent 
Independent Pneumati 1 ( 
of Chicago. First pul 
of this new Thor drill f NV 


New Portable Electric Drill 
Constructed of a new plastic. 





duce aer \ 
The gr ndle 
e < 

new D t Se ‘ 
weignt Ss 

ite” and Was ie el 
ries of t} i<sconcert 
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No. 3 in a series showing 
why “TOMAHAWK” 
tools do a better job of both 
machining and helping the 
war effort. 








_....orond lol..--- 


Just as there is more than one.way to skin a cat, so there is more than one way 
to save critical tungsten and still make better tools. 





There is a total of less than 2 per cent of critical tungsten in the complete 
TOMAHAWK tool type* shown at the right. The reason: it has been fabri- 
cated by electrically welding High Speed Steel to mild steel, prior to machining, 
heat-treating, and grinding. The net saving of tungsten usually runs 50 to 75% 


as compared with tools of solid H.S.S. ¢ ‘ 
~~ 


The TOMAHAWK tool shown is ‘hard’ where hardness is required (at the 


cutting edges), and is ‘tough’ where toughness is important (at the dovetail). 


Perfection of welding and heat-treating techniques have been carried to such a 
point today that failures of such tools at the weld are virtually unknown. Thou- 
sands of electrically welded composite steel TOMAHAWK tools are now in 


| 
use in war production industries. 


*Genesee produces a complete line of cutting tools, including H.S.S., carbides, etc. 
Send for “streamlined” catalog No. GT-42- TE 


‘ 

~ : 

et ] 
14 


GENESEE TOOL COMPANY / * 


FENTON, MICHIGAN f * yrose or Wit 
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According to the manufacturer, tests 
made by the concern’s engineering de 
partment found the drill to have such 
features as more power per pound, 
greater strength and protection from 
sho k lighter in weg! t, and cooler to 
handle 


HORIZONTAL BAND SAW 
COOLANT SYSTEM 

Use of coolants in meta] cutting op 
erations on horizontal type band saws 
is said to have been made possible 
through the application of a new coolant 
System recently announced by the 
Gray-Mills Company of 213 West On 
tario Street, Chicag 


(K31) 








PRODUCTION: 2000 ports per hour, 


PMENT 


% Cc / ll ae ’ 
N c Ww ce St Ge 








INFORMATION FREE 


For complete information on equip- 
ment listed in this section, list the 
key number preceding each item and 
your name and address on postcard 
coupons—page 163. 











According to the manufacturer, tests 
made demonstrated that coolants, proy 
erly applied, allowed saw speeds to be 
increased, with smoother cuts and less 
blade wear. 

Called the Model S-20, this system is 
designed to fit all types of horizontal 
band saws. It includes a Gray-Mills 





PRODUCTION CHARTS 
G0 UP WwiTH Coz 
DRILLING EQUIPMENT 


Your installation of our Avey 





Automatic equipment assures 
you—increased speed in produc- 
tion. This Standard No. | Cam 
Feed Unit Machine, with Drill 
Head and Automatic Index fix- 
ture, is adaptable to many oper- 


drilling two parts in each station, using 


No. 50 Drills 
MATERIAL, Bross 
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ations including Drilling, Reaming, 
Counter Boring and Tapping. 
Send us prints of your 
requirements. 


AVEY DRILLING MACHINE CO. 
Cincinnati, Ohio, U.S.A. 











pump 1 te i 

which is attached t F 
machine All fluid is ca 

and returned to the pur 

tion Anti las] R 
pump ar perat 





Coolant System for Band Saws 
Tube slotted to fit over blade. 





An unusual feature is 
in the oil feed tube wl 
fit the saw blade, assuring a 
tribution of oil over the blade. Th: 
tire system is said to be easily atta 
or removed. No drilling or alterat 
of the saw is necessary 


DIAMOND TOOL WITH (K32) 
PATENTED SHANK 

This new diamond tool the 
of the Larco Tool Division of | 
Roselaar, 551 Fifth Avenue 
City. It is clai 1 
signed so that on any of the six int 
changes of point, the octahe 
mond is always in dead-center 





New “Plus-Five" Diamond Tool 
Features a patented shank. 





[rade named the | Ss } 1 
tool comes with either on¢ ip for 
specified size diamond or with seve! 
caps to take several siz¢ e hol 


may be retained indefinit 
tinuous use on dressing 
According to the 


operator in speedily, 
the diamond himself t there 
no need to se k f 
setting or to carry a rese! t te 
PROTECTIVE {K33) 
DUST MASK 

Recommended for protection agai: 


non-toxic dusts except free silica ; 
asbestos, the dust mask manufactur 
(Continued on page 180) 
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2 SECONDS 


would have saved 


this broach 











4. “or” PROPER ALIGNMENT 





f only takes a second or two to make sure that the 
piece to be broached is PROPERLY AND SECURELY seated 
in the fixture. 








When parts are not securely seated they may “jump” into 
place while the broach is moving. If this happens the part 
tends to “‘cock’”’ and jam against the broach, frequently 
resulting in tooth breakage if not breakage of the broach 
itself. 


And, when you are broaching a cored or forged hole from 
the rough, it is safest to use an equalizing fixture to avoid 
localized high tooth loads tending to force the broach out 
of alignment. 


For the same reason, a drilled hole should be square with 
the face or surface of the part against which it is located 
in the broaching fixture. 


Simple precautions such as these will enable you to reduce 
broach breakage, reduce tool costs, and avoid production 
tie-ups. 

Write for a copy of “Broaching 


News” Vol. IV, No. & for fur- 
ther details on “How to Get the 


It ile bf take 100 days Most Out of Your Broaches”. 
to get a new one 





Boaches- Ohuaching Lgupnenl | 
DETROM.. 650.55 
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Che Martindale |] 


of 1421 Hird Avenue leveland aker ane 1 ‘ grinde ne 
uses a pre-formed plastic frame instead two new belted t irbide tool grit 
f aluminum or zin¢ t ecently a ( Hammon 
According to the manufacturer, this Machinery Builder Ln 636 Doug 
is another example where the shortau: \venue, Kalama Michigan 
of metals has produced a substiiut This model 4-65 equipped wi 
uperior to the original. The use ulti- V-belt dri vith which there 
plastic has reduced the weight of thx no electrical ification limutatio1 
mask. No change has been neces claimed. A rding to the manut 
n the interchangeable refills used with turer, this ma vibrationless at 
the mask since the type Altering re is equipped with ball bearing 
ains the Sane and oversize bearinys whit h are 
manently grease sealed 
CARBIDE (K34) Wheel construction includes dry 
TOOL GRINDERS tanks with adjustable valves for 
The accompanying illustration show mond wheel et Xt het 





tric Compat the Hammor +-B nati 


* 
NOPAK bual 4-Way Valve Controls 


Embodies NOPAK 
Patented Cored 
Disc Principle and 
other famous 


NOPAK features. 





NOPAK CYLINDERS 
for Air or Low 
Pressure Hydrau- 
lic Power, avail- 
able in Standard 
and Heavy Duty 
Types, with Ad 
justable or self 
Regulating Cush 
ions. 6 Standard 
Mountings. 


DESIGNED 


180 


TwoCylinders with OneLever 


This sturdy, compact, NOPAK Valve can take 
the place of two four-way valves in applications 
where two double-acting cylinders are used in 
close relationship to one another. The four in- 
dependent outlet ports are arranged so that two 
cylinders may be operated in either direction 
in any sequence required. 


With this valve a variety of operating cycles may 
be set up, and controlled with a single lever. 
This is an advantage where inter-dependent ma- 
chine movements must be accurately governed. 


The Dual 4-Way gives you the operating advan- 
tages you have learned to expect of all NOPAK 
Valves . . . long-lived, maintenance-free service, 
precision control easy finger-touch operation. 


If “one lever control” of two cylinder move- 
ments would result in simplified operation, 
write for further information. 


GALLAND-HENNING MFG. 
2757 S. 31st Street 


CoO. 
Milwaukee, Wis. 


Representatives in Principal Cities 


NOPAE preerpeegcrrrr 


for AIR or HYDRAULIC SERVICE 











New Carbide Tool Grinder 
Has a multi-V-belt drive 


NEW (K35 
END MILLS 
\ I f 





New End Mills In Eleven Styles. 
Each designed for a specific job. 





INFORMATION FREE 


For complete information on equip- 
ment listed in this section, list the 
key number preceding each item and 
your name and address on postcard 
coupons—page 163 
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Certainly you can’t turn new operators loose 
on complicated machines. But you CAN 
relieve the pressure on their highly trained 
operators by diverting a wide variety of 
small diameter bar and chucking jobs to 


Oster No. 601 “RAPIDUCTION” Lathes. 
This SIMPLIFIED machine is easy for the 


beginner to understand and operate effi- 
ciently after a short training period. 

Ample proof of that statement is available. For 
example, one manufacturer has 139 Oster 
No. 601 Lathes operated mostly by people 
without prior machine shop experience. 


For quick response to your request for com- 
plete details on the Oster No. 601 “RAPIDUC- 
TION” Lathe, use convenient form below’. 











a 
* ~~ * _ 
No Time Out to 
Celebrate Our 
3 508 = 
ANNIVERSARY 
1893-1943 











* 


THE OSTER MFG. CO., 2063 E. Gist ST., CLEVELAND, OHIO, U.S.A. 


*O. K. Oster. We're interested in the No. 601 machine. 
Send Catalog No. 601. 0 Ask your nearest distributor 
to see usat once. (Check either or both of above requests.) 

















NAME 








ADDRESS_ 


CITy 
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How to. 


Prolong the Life 
af 
TAPS AND 
REAMERS 


Taps and reamers are often discarded, long before they are worn out, because of 

inaccuracies in the work performed — such as oversize or bell-mouthed holes due 

to spindle misalignment. Their usefulness can be greatly extended in many cases 

by ev using them in a different type of holder — the Ziegler Floating Tool 
older. 


Here is a tool holder that automatically compensates for spindle misalignment. 
Not only does it greatly reduce set-up time, but it also eliminates spoilage losses 


TRY 

THIS 
SIMPLE 
METHOD! 
















1920 Twelfth St. 
Detroit, Mich. 


Ta 








that are common with other types of holders when not properly set up. 


W. M. Ziegler Tool Co. 


‘peve FLOATING HOLDER 


Sand Reamers... 








Made To Fit Any Machine 


Write for 
CATALOG 





Furnished with male or female 
taper, straight, threaded or spe- 
cial shanks to fit any machine 
used for tapping or reaming 




















GRINDS WORK 7" WIDE, 11" LONG 


price $985 F. o. 8. FACTORY 


H. LEACH MACHINERY CO. 


387 Charles St., Providence, R. I. 
DEALERS IN ALL PRINCIPAL CITIES 








Send for descriptive literature 

























COLBORNE 


Lalhes 


SPEED UP 
PRODUCTION 


USED FOR FINAL FINISHING 
OPERATIONS 


ECONOMICAL POLISHING 
LAPPING, BURRING, 
BURNISHING, FINISHING 








OF 
GEARS 
Built ¢t eet th rements 
a Ge p— -B r Senete a = we SHAFTS 
structed, smooth running ma DIES 
chine of highest quality. 
Has motor in base with variable GAGES 
d trol, ng REEVES 
laniend pully ae te BALL RACES 
Smooth automatic brake acts in SMALL PARTS 
stantly when switch is thrown ETC. 
Collets or chuck may be used 
GOOD MACHINERY BUILDERS WRITE FOR | 
DELIVERY SINCE 1879 DETAILS 














COLBORNE MFG. CO. 


157 W. Division St., Chicago, Ill. 
COLBORNE—THE SPEED LATHE PEOPLE 
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FOORLALELRL OCHS Nae anee 





PRODUCTION TOOLS 


ORIGINATORS AND 
MANUFACTURERS OF HELICAL 
FLUTED TAPER PIN REAMERS 


THE GAMMONS-HOAGLUND CO., MANCHESTER, CONN. 











Courtesy Fidelity Machine Co., Philadelphia, Pa 


ELL 


KW 
HARONESS TESTER 


What's done with confidence is done most easily. You will 
have that sort of confidence in our testers, and need never 
perch yourself on an "anxious seat’’ in operating a 


‘RROCKWELL" Tester. 
Concord Ave., New York WILSON 


APRIL, 1943 






















WH EELS. 


¢an do your: ieleré 
more accurately, fast- 
er and without appre- 
tiable wear. They are’ 
most economical for 
sharpening cemented. 
carbide and. multis, 
blade ‘tools, spel ae 

mittting® cutters, 
‘brouches,. ete. | Ore,’ 
‘aver, their shied, ‘vee! 
cutting’ action. setimi-, 
a nates opping and: the: 
Pusual sete Onhih 
a srinving seacarions 
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NEW LITERATURE ° 





OF INTEREST TO PRODUCTION EXECUTIVES 





(679) Comparator 


Electrolimit External Comparators 


\\ 


0 pp. Pratt & Whit West Hart 


Kiet Nas many 


illustration howing both the standard 
ul ister mode it work. The elec 
tr mit h Tay the electrolimit 
la ine, thre ! hanical externa 





INFORMATION FREE 


To receive the booklets listed in this 
section, list the key number found on 
the heading of the desired literature 
and your name and address on the 
postcard coupons—page 163 








The Moline HL2! Honing Ma- 


chine illustrated here is not a 


"standard" machine, but was 
designed, built and furnished 
with Moline hones so that the 
operator of the machine can do 
the most efficient job of pro- 
ducing standard parts for war 
equipment. Moline pioneered 
in the development of cylinder 
honing for the automotive in- 
dustry and experience gained 
then is being used to advantage 
now in helping America's war 


| machine to keep rolling. 








| MOLINE, ILLINOIS 


ENGINEERED 
TO SUIT THE JOB) 
















BORING — HONING — DRILLING — TAPPING — SPECIAL MACHINERY 


MOLINE TOOL COMPANY 





| 


ESTABLISHED 1901 
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(680) Control Pane! 
Vickers “Traverse 
Control Panels, 16 p; 
porated 1400 Oakma 
) a of « 


yperat 
the 


¢ 
S€ 


(681) Adjustable Dies 
Adjustable Dies, Pr 
and Special Machinery 


(682) Machine Tools 
Machines for Milling. Bro g 

Sinking, Grinding, Lapping 

Cincinnati Milling ar rit 


ita! 9 

densed informatior 
line of products 
facture \ featur 
0] b vy Y le 1 
that it contains a1 
amount engineer! 
packed into a small 


(683) Riveting 
Make the Hand Jobs Easy wit 
Cherry Blind Rivets 
Rivet Company, Dept. 7 
Cal. This new handl 
aid men who art 
riveting operations « 
how to save time « 


jobs, gives complete 

he Cherry riveting process, a! 
detailed instructions on the 
and care of Cherry 


(684) Training 

Carbide Training Course 
Carboloy Company, | Detr 
to result from a det 
f carbide 
dustria lants, t 
about this company's 


training cours¢ Chi 


(685) Lathes 
The Installation and Leveling 


Lathe. 20 pp. S 
Works, South Ben 
ers the 
is taken int 
st ng lathes. It 


(Continued on page 186) 
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one Production... 


Less Waste... Fewer Rejects 


~~ t= % 
» : 
Bo re eS Pha 


*% CUTS COST 
% REDUCES NOISE 


% BANISHES FEED FINGERS AND 
TROUBLESOME RELATED PARTS 











BAR FEED 


IME and again, production jumps of 20% and higher, have followed instal- 
“Dnt of this air-operated Bar Feed. It’s faster, safer, easier. Cuts scrap 
losses due to short ends and short feeding. Holds to a bare minimum rejects 
caused by scratched, marred work. There’s no better feed for polished stock, thin- 
walled tubing, rectangular shapes, pinion rod, etc. Only one setting required for 


the entire bar. 


Right there are the reasons why 70% of all sales to date have been repeat 
orders. This rugged, high-speed feed has brought new precision and economy to 
automatic screw machines, new production outputs to hard-pressed screw-machine 
departments. Every Bar Feed in operation is paying its own way by substantial 
savings. Find out how this revolutionary Lipe unit will aid your production. Ask 


for latest literature, or consultation with a nearby Lipe technical representative. 


Available for all single spindle Automatic and 





Hand Screw Machines. Quick delivery! 























LUPE, rowway corporation 


APRIL, 1943 









































describes 


a inpacking Coot 
illuminating, floor la it Iipporting Vernon, 
and securing ! edure tor | I 
tal and tran ers¢ eveling are given a tool 

lustrated 

(686) Motors gives 

Ohio Motors Custom Built. 10 py; shape 
Che Ohio Electric Manufacturing Com shanks 
pany of 5900 Mauri Avenue, Cleve 
land Lhis new bulletin describes an 
illustrates different tvp« of motor (688) 
made by this concern it give the 
range in voiltape eed, and he rsepow 
er available Lo 


I his 
(687) Tool Shanks 
Victory Tool Shanks. 12 p; he 


sé 


CIRCLE 


accompany 


cutting tool 


American 


lustrates the 


cnec¢ kers 


semer Corporation, Mount 


Oh Lhe return postcard 
ing this new bulletin off 
nk for the asking. Fully 

é r desc ribe S 
itication of shanks cast 
ei with carbi 
us¢ tl nei 


Precision Instruments 
Products for Precision 
Craftsmen. 4 pp. The American Gauge 
yard Street, Dayton, Oh 


} 
thread checkers, 


ne gages bench 


Metal Cutting Saws 


MADE BY PERFECTIONISTS 


Grinding hubs on automatic 
machines. An exacting oper- 
ation. Tolerance .00025’. 


CIRCULAR TOOL CO., Inc. 


PROVIDENCE, R. I. 


CHICAGO * PHILADELPHIA * NEW YORK * DAYTON * CLEVELAND 


SYRACUSE * INDIANAPOLIS * DETROIT * ST 1ours 
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Also Combination Drills 
and Countersinks 






and Reamers 











bulletin describes and 











(689) Chromium Plating 
The Last Thousandt 
That Speeds Productior 


( 


(690) Steel 
National Emergency Ste¢ 
perties * Treatment * A 


r 





INFORMATION FREE 


To receive the booklets listed In this 
section, list the key number found on 
the heading of the desired literature 
and your name and address on the 
postcard coupons—page 163 








(691) Ball Bearings 

Use Ahlberg Ground Bearing 
pp. Ahlberg Beari 
West 47th Street 


lliustrati 


| 


(692) Clamping Tools 
Toggle Action Clamping T 


PI Knu- V1s¢ Ir at 
Fig reet, Detr 

he a 

r Tal 

el 1des f 

erti .f 

able é ur 
ed are | ( 

and K t 

rawing \ 


(693) Stitcher 

Morrison Wire Stitching Ma 
for Approved Faster Assembly of 
craft. ; 


(694) Milling Machine 
The Lincoln Uni-Mill with Ek 
Lincoln High Speed Milling Att 
ment. 4 pp. Lincoln M ne Spe 
(Continued on page 188) 
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Some thing mMOre than just a catalog 
of machine tools is this new book which we 
have just published. In many ways it dem- 
onstrates how the principle of building spe- 
cial machines for the automobile industry 
has been applied by Snyder to designing ma- 
chines, tools and fixtures for the great war 
industry. The book not only illustrates and 
explains some of these special machines, but 
it also shows how Snyder standard machines 
can be readily equipped to do the work of 
special machines. Consequently, we believe, 
the catalog is a good reference book for the 
engineering department that is striving for 
higher production and lower unit cost. Use 
the coupon below to request your copy. 
FOP.VICTORY 

% 

a BUY 


UNITED 
STATES 





BUY 
WAR BONDS... 
the Sky's the Limit! 





: N Y D E R designers and builders machinery 


TOOL & ENGINEERING CO. W(JM@UIMZC(LLLCACM UDR 


3400 E. Lafayette Ave. * Detroit 


ay 
' ' 
: SNYDER 
send now TOOL & ENGINEERING CO. Nome wl 
. : 3400 E. Lafayette Ave., ' 
for this Detroit, Michigan tae ttid - 4 
; * + 
instructive Please send me a copy Street _ — ' 
' 
catalog! of your Catalog No. 43 City _ State 
' 
te 
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‘ pa + Vest W ashinegte a) Ave 
Chicage his new bulletin 11 
rates and describes the Lincoln hig! 

milling machine base whict 
4id to accom cate iny ! ak k 
-° | milling hea Chart “ pe 
itions for table e and « ( rt 

machine 


(695) Motors 


Dumore Aircraft Motors. 2! 


Ol Racine, \ application and perior nce are int 
I . ar ed 
; eci 
. ¢ é (696) Pinion and Gear Cutting 
tua é Pinion and Gear Cutting Machines. 
: r ( DI Valtham Ma ne Works, Wal 





INFORMATION FREE 


To receive the booklets listed in this 
section, list the key number found on 
the heading of the desired literature 
and your name and address on the 
postcard coupons—page 163. 











plete specifications, and ratings as 


the full desi riptions 





a a a a a a a a ae ae | 


MeCROSKY’s Wizard Quick- 
Chuck Collet 


makes tool changes on multi-opera- 


Change and outtit 
tion drill press jobs into a continuous 
operation. The operator can change 
tools with one hand without stopping 
the spindle. Vools are held rigid and 


centered, permitting a Wizard outfit 


to be used horizontally as well as 
vertically. Four sizes of Wizard 
Chucks and Collets. and different 


ty pes of collets for every kind of tool. 





Full details in MceCrosky Bulletin 16-D 


and operating instructions tn the Me- 


( rosk y 


Vanual. 


Wizard 


Quick-Change 


Chuck 


wel 


the motors 


¥ eH HM ¥ 
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(697) Diamond Wheels 
Metal Bonded Diamond W 


via T 
Su } subiects as apt 
nee at ent} 
etrati 
mendatior 
folder The whe 
(698) V-Belts 


Drive Production Higher w 
los V-Belt. & py M 


x bt 





NEW BOOKS 








Tool Design 
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Grinding Wheels and Their Uses 
onns i or - s.5 U0 


38] Ley W 

I ing \U< \ ¢ 
et n¢ € tion t ¢ K 
pletel lexed an tl oun 
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Hard Chrome Plating 
Can Expedite The Trip! 


The tools of production will speed the 
winning of the war, if you keep them 
working. And you can! Salvage your 
rejected parts. Tools that take months 
to make can be reclaimed overnight 
with hard chrome plating. Stoppages 
in production due to wear and tear can 
be anticipated by hard chrome plat- 
ing machine parts, dies, molds and 
other valuable tools. Call on Hartford 
Chrome now for prompt service that 
will expedite your war effort. 






. e 
Ww 
“Know-Ho Chrome 
ree Hard © 
» For Our Circular War Effort: 
Nmte *- 


g Can Aid ceed 


pian 





APRIL, 1943 


SHORT CUT 








OIHOL OL 
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TAP ORDER 


NO SCRAP OF PAPER! 


Your order for taps gets PERSONAL ATTEN- 
TION from Threadwell and its distributors. If 
it can’t be filled at once, every effort is made to 
expedite it. They try and try to get you the taps 
you want WHEN you want them. And often they 
produce the goods, as excerpts from customers’ 





letters give proof. 





THREADWELL TAP AND DIE CO., Greenfield, Mass., U.S.A. 


EXPORT STOCKING DISTRIBUTORS 
CANADA: Bridge Machinery Co., Montres! 
ENGLAND: Siylux Lid. London 


“TAPS OF DISTINCTION” 


cc] ameltiie @) 78.43 ti3gel, 







Kur! Kut 
END 


FOR PRECISION WORK 
AND LONGER LIFE 


Write to Dept T. for catalog 


y > I a 


AN TAAL 


led TOOL & REAMER CO. 


U 
a subsidiary of wy 
Fray Machine Tool Co., Inc. 1) 
505 W. Windsor Road, Glendale, Calif. Rud 


U 
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1940 1941 $942 4. i643 
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ua ne 
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UNIVERSAL GROWs § | 
By LEAPS AND BOUNDS 


Production of Universal Drill Bushings has 
doubled each year over 
the same preceding period 
for the last three years — 
proof that American manu- 
facturers demand the best. 
Universal bushings have 
superfinished bores which 
assure accuracy and un- 
excelled wearing qualities. 
Write for complete facts. 















UNIVERSAL ENGINEERING CO. 


FRANKENMUTH @ MICHIGAN 


SECONDARY 
FINISHING 


Release bigger and more expensive machinery from 





this type of work . . . and increase your production 
Burnishing, polishing, lapping and burring operations 
of small machined parts are performed more eff 


ciently with SCHAUER Speed Lathes. For further 
information write for Catalog No. 420 





“the originators of today's Speed Lathes” 


SCHAUER MACHINE COMPANY 








2066 READING ROAD CINCINNATI, OHIO 
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SOME USERS OF TURNER UNI-DRIVE 





Aberdeen Proving Projector Co. 
Gr d Kohler Corp 
American Brake Shoe & Lion Mfg. Co 
F. Co. Kellogg May Hosiery Mills 
Division, Southern Missouri Pacific 
Wheel Division R. R. Co. 
r i Schwinn & Co Monsanto Chemical 
Augusta Arsenal °o 
Automatic Sprinkler Co. The New York Air 
t America Brake Co 


Bendix Aviation Corp. Ohio Pattern and 

Bodine Electric Company Fdry. Co 

Buckeye Portable Tool Oldsmobile Division, 
Company General Motors 

Burgess Battery Corp Parker Appliance Co. 

Cessna Aircratt Corp Perth Amboy Dry 

Champion Dishwashing Dock Co 


Company Pennsylvania Railroad 
Chicago, Rock Island & Pomona Pump Co 
Pacific R. R. Co Proctor & Gamble Co. 
Chicago Screw Ranco, Incorp 
Company Republic Steel 
Cincinnati Time Corporation 
Recorder Company Revere Copper and 
Combustion Brass, Inc 
Engineering Co. Screw Conveyor Corp. 
Congoleum Nairn, Sheffield Steel Corp. 


Inc SKF Industries 
Doehler Die Casting Co. Standard Steel Spring 


Driver Harris Co Co. 

Easy Washing Sullivan Dry Dock Co. 
Machine Corp. The Timken-Detroit 

Electric Auto-Lite Co. Axle Co. 

Fostoria Screw The Todd Company 
Products Co. Thos. A. Edison Co. 

Frankfort Arsenal Toledo Scale Co. 

Frisco Lines Truscon Steel Co 

Imperial Brass Mfg. Wagner Electric Co. 
Co Wabash Railway Co. 

International Western Cartridge Co. 


Motorizes \ Machine J Tools 


for MOTORIZING 
all MACHINE TOOLS 


@ This is no time to waste time... 
America and her Allies, fighting side 
by side all over the world for the 
preservation of the United Nations 
and freedom, have a job to do... 
and fast! Enlist the aid of Turner 
Uni-Drive units in your plant and 
you'll at once find what a real fight- 
ing tool you have in your organization 
to help you speed up production... 
keep down power costs... eliminate 
costly overhead counter shafts. 


Sizes 4 to 20 Horsepower 


The TURNER UNI-DRIVE can be 
quickly and easily installed within a 
few hours without completely shut- 
ting down your shop. 


See your dealer today or write us 
for full information. 


- A TOUGH GUY: 


(MADE IN AMERICA) 





TURNER STEPS UP PRODUCTION 35% to 300% 


wl Dlr For Lathes, Milling Machines, Shapers, Turret 
*Z ys Lathes, Radial Drills, Boring Mills, Hobbing 
| 7 Machines and various machine tools... also 
3 ye Browne & Sharpe and Cleveland Automatic 
oe, al Screw Machines. Can also be adapted to many 
& Tuan special applications. 








APRIL, 1943 


~ 3416 Terrace St. 


PRODUCING MACHINE TOOL DRIVES ¢ ORDNANCE TOOLS « AIRCRAFT FITTINGS 


FULLY GUARANTEED— 


Now successfully used in many of Amcrica’s 
largest defense plants. Guaranteed for 1 year 
against defects in workmanship and materials, 
and sold subject to return for full credit within 


60 days if not satisfactory. 


THE TURNER UNI-DRIVE COMPANY 


(Sales Division: Turner Machinery Co.) 


Kansas City, Mo. 
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with this type 


COOLANT PUMP 


Ruthman Gusher Coolant Pumps are 
the ieod with this modern interna 
harge type pume 

You get patented and exclusive features 
that. speed production when. you use 
Gusher Pumps 





Our line includes immersed types, tank 
units, pipe-connected types, flange-mount 


ed types and plain drive types 





From a dribble to 200 g.p.m 30 te 
2 H.P There's ao Gusher ¢ meet y« 
internal Discharge needs. Write 
Type. Available from 
1/10 to 3/4 H. P 
Patented Internal discharge thru center of 
Patents applied f« take eliminates outside piping 





THE RUTHMAN MACHINERY CO. 


1815 Reading Road Cincinnati, Ohio 
Largest Exclusive Builders of Coolant Pumps 





‘The MOREY 26 


Tela aa Cl-tela-te! 


TURRET LATHE 


Timken Bearing 
Self-Locking Turret and Infinite Spindle Speeds 


CAPACITY 
Automatic Chuck 
(rownd) 1” 
Swing over cross 
slide 6” 


Swing over bed 
14” 


Thousonds of the MOR 
with no sacrifice of hig 
Bock Gears ore instonti 
Disc Clutch—Full odvantag 
-Vibrationiess precision 4 
speeds for every job-Timk 
be furnished with tooling. 


Ask for Circulaf629 for full details 


MOREY MACHINERY CO., INS 


1O BROOME STREET Ld NEW YORK es. VY. 


Tothes ore soving money 
ction. Economy feotures: 
through extro lorge Twin 
gh speed ond corbide tools 
infinite voriety of spindle 
ing-Self-locking turret. Can 
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Get Paying Production 
With DEPENDABLE ENGINEERING | 
STEWEK’S stare oF experienc 


AND DEPENDABLE ENGINEERS IS READY 
SOLVE YOUR ENGINEERING PROBLEMS 
TO HELP YOU ROLL NEW PRODUCTS IN 
PAYING PRODUCTION. EQUIPPED 7 
HANDLE ANY ENGINEERING JOB, \ 
DESIGN ... 


FIXTURES ° JIGS 
° GAGES ° DIES 
© SPECIAL MACHINERY 


SIEWEK 


TOOL and ENGINEERING CO. 


209 PEARL ST. 








HARTFORD, CONN 






















ne il 
—LIMA PropucTs... 


. : ENGINEERED <t PERFORMANCE, 
Ee <9 4 DEPENDABILITY, onc LONG 
LIFE... 


3 





MOTORS \to7SH.P. 













MAGNETIC | Li ma Products, engineered for precisi 

POLISHING’ | 2Pplications, will continuously deliver 
LATHES | full rated power performance under the 

SUILT IN RECTIFIER most adverse operating conditions 

ror C CuRMENT 





To serve American Industry, our field er 
gineers have been specially trained in a 
phases of motive power application { 
{| machine tool and production equipment 

Lima Products, plus Lima Engineering 
Service are the dependable answers 

your motor or machine tool productior 
problems. 


Many exceptional features such as over 
size shafts and bearings, dynamic ba 
ancing, heavy rugged frames, etc., are 
responsible for Lima's outstanding ab 


PEDESTAL 
GRINDERS 
2 AND 3 4H.P. 
ity for long profitable life 
Wire or write today for ad- 
dress of Lima Engineer- 
ing Service nearest you 








+ GEARSMIFT DRivES . 
1 to 25 H. P. cee 













<> Send for new descrip- 
} 
Large enodgh fo siiccessially serve | tive catalog showing 
- f° you, wet amell encwgh & give od the LIMA Iine 
oa sonal attention te your needs 


"*E LIMA ELECTRIC MOTOR ‘°° 


TOTALLY-ENCLOSE 


tee 
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Cartridge Case havege 
with TALIDE NIBS de of 


1 
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SLOW SPEED gear motors, 08 to 1140 r.p.m., in 47 sizes 
from 1/50 to 10 H.P., are described and priced in this 100 
page catalog, in such a simplified manner that any one can 
easily select the correct machine for almost any application. } 



















METAL CARBIDES CORPORATION 


bde)t) [ch-phe)' |. Mme) ile) 
TUNGSTEN CARBIDE TOOLS .- DIES - WEAR PARTS 








LCE. mc ee 


* A.C.E.'s long-weoring cutting tools are 























FOR EVERY (& sl, ) | 
INDUSTRIAL NEED {it 2 | 





the result of coreful study of customers" 
cutting needs and expert workman- 
ship. Each tool is given complete and 
thorough inspection at all stages by an 
inspection department organized as a 
seporate unit. This has resulted in oa 
minimum of rejects 

Making Speciol Cutting Tools (we make 
mone for stock) it has been difficult 
at times to keep up with the ever 





increasing demand for tools of our 





AVAILABLE FROM STOCK 


Recommended for 90% of all Industrial 
stamping needs ... Matthews ‘'Safe- 
Hed’’* Steel Stamps are safe and the 
most economical! for your stamping 
application. Reg. U.S. Pat. Ot 


WRITE FOR CAT. 146-A 


An invaluable booklet for steel stamp 
buyers. Write for your copy today! 


JAS HMATTHEWS € co. 


3945 Forbes Street Pittsburgh, Pa. 
Branch Plants 
New York, Boston, Chicago, Phil adelphia, Newark, Syracuse 


Di 


quality. However, modern methods 


and long experience have enabled us | 
to handle the many set-ups required 
at almost mass production speed j 
Send us your urgent inquiries eon 
round work—we will send estimates 
promptly. Ilustrated bulletin on request 


Certain territories open for representa- 
tion by Active Agents | 
| 


AMERICAN CUTTER & ENG. CORP. 
3175) Mound Reed + Warren, Michigen 


AMERMAR. CUTTER | 


a j 
& SPECIALIZING IN HIGH = cutTine Toot Cos" 7, PRIMTS 1 


— a 
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istrict Sales Olfices 


Cleveland Detroit Hartford Birmingham 
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High ——— 
LIBERTY Speed Attachments 


Grind to closest 


difficult slots, 


tolerances. 
popular surface grinders in as little as 2 minutes. 
recesses, 


May be assembled to many 
Grind many 


hard-to-get-at surfaces. Improved 


spindle always in perfect static and dynamic balance. 


LIBERTY TOOL & GAGE WORKS, INC. 


233 GEORGIA AVE. 


PROVIDENCE, R. |. 


Tomorrow's Tools for Today's Tasks 
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j n plan-o-milling, all motion is con- 
tined to the milling head. Whether the job be one of external or internal 
threading, or cylindrical forming, the part itself does not revolve! 


tT} 


he advantages of this method are obvious. 


Large, cumbersome pieces are machined easily and accurately. The 
heavy, rigid fixture absorbs vibration. Operating the Plan-O-Mill is a 


simple matter of loading the part and pushing a button. 


Plan-O-Mill’s automatic feed cycle 
affords complete control of feed-in 
and feed-around, for maximum cutter 
life together with maximum production. 
If you have not already received your 
free copies of the two Plan-O-Mill book- 
lets, which clearly explain this remark- 
ably efficient milling principle, write 


or call your nearest representative. 





PLAN-O-MILL CORP., 1511 E. 8-Mile Rd., Hazel Park, Mich. 


APRIL, 1943 











PLAN-O-MILL | 
DEALERS 


BOSTON, MASS. 


Stedfast & Roulston, Inc., 
156 Oliver St. 





NEW YORK, N. Y. 


Wilson-Brown Company, } 
Chrysler Bldg., 
405 Lexington Ave. | 


| 
SYRACUSE, N. Y. | 
Syracuse Supply Co. i} 
314 West Fayette St. 
ROCHESTER, N. Y 


Syracuse Supply Co 
1345 University Ave. 





BUFFALO, N. Y 

Syracuse Supply Co 

1721 Elmwood Ave 
PHILADELPHIA: ARDMORE, PA. 


Edward A. Lynch Mach. Co. 
Times Medical Bldg. 





PITTSBURGH: DORMONT, PA. } 


Voss Machinery Co 
2882 W. Liberty Ave. 
P.O. Box 7928 


CLEVELAND, OHIO 


Geo. D. Miller Co 
Rockefeller Bidg 


DAYTON, OHIO 


F. P. Kawsky 
611 Rockford Ave 





TOLEDO, OHIO 


O atis-Booth Mach. Co 
Richardson Bldg. 


DETROIT, MICH. 


John E. Livingstone Co. 
2921 E. Grand Blvd. 


MIAMI, FLA. 


A. L. Carlson Inc 
365 Grand Concourse 


CHICAGO, ILL. 


E. L. Essley Mach. Co. 
825 W. Evergreen Ave. 


MILWAUKEE, WIS. 


E. L. Essley Mach. Co. 
412 N. Plankinton Ave. 


MINNEAPOLIS, MINN. 


Northern Mach. & Supply Co. 
Lumber Exchange Bldg. 


OMAHA, NEBR. 


Fuchs Mach. & Supply Co. 
Jackson at Fifteenth St. 


TULSA, OKLA. 


Masco Equipment Co. 
325 E. Fourth St. 


LOS ANGELES, CALIF. 


Machinery Sales Co. 
3838 Santa Fe Avenue . 


SAN FRANCISCO, CALIF. 


Machinery Sales Co. 
1274 Folsom St. 


SEATTLE, WASH. 


Fred Robbins 
1508 4th Avenue South 


DALLAS, TEX. 


Masco Equipment Co. 
2218 Commerce St. 


WINDSOR, ONT., CANADA 
Standard Machinery Tool Co. | 


MILLING MACHINES 


MILLING CUTTERS 1] 
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1ANDY ANDY SAYS —— 
will hold a royal flush at the peace accelerating pace, small business is 
onference. Let the obstructionists to forced to the wall—disintegrating! 
Russian aid think that over—and worry! while the national resources center 
- a a super-markets and industrial coloss: 
There’s been a lot of prating about Perhaps I’m seeing the future throug 
big nations gobbling up munorities, and dark glasses, but surely future trends 
maybe weak ters may need a friend! cast their shadows before them. 
power as a protection against the ra But then, it may all be a part of the 
pacious. Quien sabe scheme of abundance, but whether for 
But, in this land, reformers and dem the many or the few remains to be 
amo“ ive een preaching the doc seen. Only, somehow, | wish that the 
trine of social justice and the redistri Utopians had been content to refor 
bution of wealth, all of which the mass through the slower but surer means ot 
es of labor have swallowed without a evolution instead of by industrial rev 
thought to the axiom that force ever olution 
begets a countertorce Extremes ever beget extremes, yes 
where are we heading? With even super-wars THE END 





IT 
BI-SAWS 
We. Pher 










A broad statement? Yes. But sound 
ly founded on facts—the experience 
of numerous large manufacturers— 
the actual performance records of 
the machines, themselves—and fun- 
damental superiorities of design and 
construction. 


Larger wheels (24"' diameter on the 
standard models) provide greater 
traction, faster, straighter cutting 
more production. Trans 
F > missions, common source 
of die saw grief, never 
fail in TANNEWITZ 
Sturdier, 


throughout, plus many 


DI-SAWS. heavier con 
struction 
refinements of design, make these 
machines the greatest, trouble-free 
producers in their field. 


buy the best! 
With a TANNEWITZ DI-SAW you 


can do in minutes jobs which re 


It pays to 


quire hours by the shaper, miller 
or lathe methods. 


Get the complete facts. Just write 
for DI-SAW bulletin. 





. STANDARD MODEL No. M24 
ih 1 _ (24" WHEELS) © 
r Mil te 


Other Models to Handle Work of Practically Any Size 
Made with 30", 36", 48" and even larger throat capacities if desired, the 
TANNEWITZ "Big Bertha" 
inside and outside sawing, filing and polishing on dies, jigs and other work of 
Write for bulletin. 


models make available the tremendous savings of 


practically any size. 


THE TANNEWITZ WORKS, GRAND RAPIDS, MICH. 
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"Ee" AWARD Ww VERS 


AMERICAN CAST IRON PIPE 
Birmingham, Alabama 
BAKER BROTHERS, INC 

Toledo, Ohio 
THE B. F. GOODRICH Co 
Niagara Falls and Louisville, 
CARPENTER CONTAINER Cop 
Brooklyn, New York 
CHICAGO EXTRUDED METALS 
Cicero, Illinois 
THE COLUMBUS BOLT WORKS 
Columbus, Ohio 
CONTINENTAL MOTORS Cor; 
Muskegon, Michigan 
CRUCIBLE STEEL CO. OF AMERICA 
Parks Works, Pittsburgh, Pa 
EAGLE TOOL AND MACHINE 
Springfield, Ohio 
ELECTRIC VACUUM CLEANER CO NC 
East Cleveland, Ohio 
FORD MOTOR CO 
Aircraft Engine Division 
Dearborn, Michigan 
HOLLEY CARBURETOR CO 
Detroit, Michigan 
HOUDAILLE-HERSHEY CORP 
Oakes Products Division 
North Chicago, Illinois 
KENSINGTON STEEL CO 
Chicago, Illinois 
KILBY STEEL CO 
Anniston, Alabama 
LINDBERG ENGINEERING CO 
Chicago, Illinois 
THE MOSLER SAFE CO 
Hamilton, Ohio 
MOTOR PRODUCTS CORP 
Detroit, Michigan 
MULLINS MANUFACTURING CO 
Youngstown Pressed Steel Division 
orren, Ohio 
NATIONAL ELECTRIC INSTRUMENT CO NC 
Elmhurst, New York 
NATIONAL MACHINERY CO 
iffin, Ohio 
OLIVER FARM EQUIPMENT CO 
Springfield, Ohio 
THE PATTERSON SCREEN CO 
Towanda, Pennsylvania 
PORCELAIN METALS CORP 
Louisville, Kentucky 
PRESSED STEEL CAR CO., INC 
McKees Rocks, Pennsylvania 
REPUBLIC STEEL CORP 
Steel & Tubes Division 
Cleveland, Ohio 
REX CUTLERY CORP 
Irvington, New Jersey 
STANDARD FORGINGS CORP 
East Chicago, Indiana 
SAFETY CAR HEATING & LIGHTING CO 
New Haven, Connecticut 
THE SEBASTIAN LATHE CO 
Covington, Kentucky 
THE SPUN STEEL CORP 
Canton, Ohio 
THE STANLEY WORKS 
Stanley Hand Tools & Stanley Electric Tools 
New Britain, Connecticut 
STEEL COOPERAGE & COATING CO 
Detroit, Michigan 
TAFT-PEIRCE MANUFACTURING CO 
Woonsocket, Rhode Island 
TRUSCON STEEL CO 
Youngstown, Ohio 
THE UNION METAL MANUFACTURING CO 
Canton, Ohio 
VAN DORN IRON WORKS CO 
Cleveland, Ohio 
WAGNER ELECTRIC CORP 
St. Louis, Missouri 
THE WATERBURY FARREL FOUNDRY & 
MACHINE CO 
Waterbury, Cannecticut 
WHITMAN & BARNES 
Division of United Drill & Tool Corp 
Detroit, Michigan 
YOUNGSTOWN METAL PRODUCTS CO 
Girard, Ohio 
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MOKED = PLASTIC 
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Advantages of the Thor U14K 
That Speed Production and 
Assure Long Service Life 


), U14K Ee 


" ill MORE POWER PER POUND— Over-capac 
vA Dri ity, high-torque Thor AC-DC motor Pro- 




































vides heavy duty drilling power in light 


weight tool for continuous Production 
service. 


14 LIGHTER WEIGHT — Housing of 
tough, light “Thorite” Plastic: skeleton 
motor-and-gear frame of Strong, light 


weight-saving 
motor size or 
power. Only 31% Ibs. the heavy duty 
Thor U14K is 14 lighter than compar 
ably-rated, old Style machines. 


NEW HANDLING COMFORT—Smooth con. 

U14K SPECIFICATIONS tours and “natural-fit” grip make the U14K 

c city ‘ iA" comfortable to handle for continuous 
apaci 8 2 


Length 31, Ibs. working, Perfect balance and light weight 
Weight drilling accuracy 


sy 2500 — permits finger-point 
(also available in speed of 3 with easy, one hand operation. 
d 5000 r.p.m.) 
= COOL-RUNNING — Oversize fan and am. 
ple intake and exhaust 


slots circulate 
generous volumes of air t 


hrough tool to 








: ‘ooler make it extremely coo] running. Heat. 
igt in W eight more powerful aed pound, * oy resisting “'Thorite” Plastic housing stays 
' “e ynter t , ee red t astic : 
4 percent ligh he new Thor “Armored in Pla Cool in the hand. 
» handle, and far safer, the -markable new speed eeiics | 
vaca able electric drill brings remar i ie take GREATER SAFETY_ Thorite” plastic — a 
, inch portable ery war production drilling J ies non-conductor is added Protection 
| operating ease to every im xf this Thor drill against shock, Three-conductor cable with 
wamind e red in Plastic” construction ¢ “Thorite” ground wire and neoprene-seaiad outiahs 
The “Armo h specially developed 1 
new, aes 
ique, for the tough, 
is unique, fo 


l Sti does not su port any opera ng parts but serves only are other derwriter Appr j f 
I ti £ < , n 
c 
f P 
f a Cc U 


. rate perfectly . ‘5 
‘tive armor. In fact, the drill will operate pe This Skeleton Frame is Secret 
aS a protec Seaaieae: ae 
with the plastic 99 ae ream drill ic available wou Of Its Amazing Strength 
The new Thor “Armor 


. . ~ . ° 
stries. For full infor mation send the coupon. 
to war indu 





This Sturdy metal frame 
Supports all internal Op- 
erating parts of the Thor 
Plastic drill, insuring close 
tolerance and Permanent 
alignment of all parts. 
The plastic housing does 
"ot Support any working 
Parts, but serves Only as a 
Protective armor. 

















Housing Parts of “THORITE” Plastic: 
















































t Pneumatic Tool Co. 
400 W Jockson Bivd., Chicago, Ill. 


Please send full engineering data | 


on the new Thor ‘'Plastic’’ Drill. 
Name : 
AA MPANY ‘| 
INDEPENDENT PNEUMATIC TOOL CO Title . 
 Y 600 W. JACKSON BOULEVARD, CHICAGO, IL | ‘Gonmneny 
BB. hs) Branches in Principe! Cities | a iibaes 












State poche _| 
City aus ques cee cee aoe a= 
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tary ynatet 
bhelor that 


produ il 


‘I APT-PEIRCE (, AGES wer used in -ontrolling dimension of mili 


‘el for year bhetore this wal began and in industry for years 


Today the Talt Peiree Gagt Jivision a aizable industry 't! 


thousamls ol Ww 


mitions, and aire ralt p 












tse ll | 
\ 


iw one of the world $ most complet \ines ol standard and spec! il gage 
hich are preserving pret js10n and saving time im arm mt 
roduction consistently and accurately measuring the 


maximum amount of work pe! wate 


THE Taft-Peirce MA NUFACTURING CO. 
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QONSOCKET RHODE ISLAND 











/ MERICAN SOCIETY OF TOOL ENGINEERS, Inc. 


2567 W. GRAND BOULEVARD, 
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ADDRESSES OF OFFICERS, DIRECTORS AND NATIONAL COMMITTEEMEN APPEARING IN 


aoams, €. C —— Burlington Pi., N. W., 
Washington, DO. 
ADAMS, T i W. Fayette St., Syra- 


cue, New York. 


aSMUS, WILLIAM—2905 Bancroft St., San 
Diego, California 

4ENDER ROY £E.—304 Groveland Club, 
Cleveland, Ohio. 

@QOUTON, EUGENE—1742 WN. Prospect St., 
Milwaukee, Wisconsin 

SRAMSON, ROY T.—2842 W Grand Bivd., 
Detroit, Michigan, 

GRINER, C. V.—!433 E. (2th St., Cleve- 
land, O 

GROWN, P. W.—433 Hillerest Ave., Ridge- 
wood, New Jersey. 

QUES, KARL L.—4267 Detroit Ave., Oak- 
land, California. 

@URK, JOHN oe Fleet St., W Toron- 
to, Ontario, Cana 

BURNSIDE, D pare 8. Kings Highway, 
St. Louls, Missourl. 


CARPENTER, O. F.—Training within Indus- 


try Div.. War Manpower Commission, (15) 
Boulevard Bidg., Detroit, Michigan 
COLE, L. M.—409 Velasco St., Houston, Tex. 
COLLINS, H, E.—6666 Park Lane, Houston, 
Tex 
COX, FLOYD A.—2506 Prospect Rd., Des 
Moines, lowa. 
CRAWFORD, R. E.—384 Durie St., Toronto, 
Ontario, Canada. 
CRONE, FRANK &.—15428 Stahelin, De- 
troit, Michigan. 
CURTIS, FRANK W.—% Van Norman Ma- 
chine Tool Co., Springfield, Massachusetts. 
@ARCAMBAL, A, H.—% Pratt & Whitney 
Div., Niles-Bement-Pond Co., W. Hartford, 
enn, 
OAWLESS, FRED J.—i3! Park St., New 


Haven, Connecticut. 


AKRON) RUBBER CITY: Edwin S. Wood- 





hall, Chma.; George A. Irwin, Sec., 243 
Malacca. 

GALTIMORE: Godfrey F. Steiner, Chmn.; 
Stewart McCaughey, Sec., 908 Belvedere 
Avenue. 

SINGHAMTON: Warren €. Kishbaugh, 
joan Stanley K, Bishop, Sec., 23 Howard 
ve 

8OSTON John W. Geddes, Chmn; Ernest E. 
Vansaw, Sec., 98 Highland Ave., Wollaston, 
Massachusetts. 

GUFFALO: Willlam J Gomble, Chmn,; F. S. 
McCoy, Sec., 76 Peart 

CHICAGO: Rey R. Hoefer, Chmn,.; Fred J. 
Schmitt, Sec., % D. A. Stuart Ol Co., 
2727 S. Troy. 

CINCINNATI: Arthur Pletz, Chmn.;: C. W. 
Strickler, Sec., % Auto Sun Prod., 529 


Poplar St. 

CLEVELAND: C.,W. Scheihing, Chmn.; R. 
H. Alexander, Sec., 2010 E. 7ist St. 
COLUMBUS: Stanley Mack, Chmna.; 
Wm. Warner, Sec., 291 Marconi Bivd. 
(DALLAS) NORTH TEXAS: Richard E. Ha- 
Claude N. Wilson, Jr., See., 

505 E. Sth St. 
Howard C. MeMillen, Chmn 
Frank Steinbrunner, Sec., 38 S. Horton St 
OETROIT: Clyde Mooney, Chmn.; E. C. Her- 
man, ae on Hampshire. 
EL A phe M. Hugh Evans, George 
| See., 504 Hart 
Py de COUNTY (BRIDGEPORT. 
NN Thomas Fish, hmn.; Ernest 
caney, Sec., % O. K. Tool Co., Shelton, 
n 


OU LAC: K. F. Gallimore, Chma.; 
ory S. Faith, Sec., 69 S. Marr St. 


Chma.; 


FOND 


DAWSON, WILLIAM A.—%  Otis-Fensom 
Elevator Co., (Ltd., Hamilton, Ontarle, 
Canada. 

DENNIS, ARTHUR J.—(922 N. Highland, 


Hollywood, California. 


DICKETT, —625 N. Court St., Roek- 
ford, Illinois. 
DIEHL, FREO—% General Electric Co., Bidg 


48, Schenectady, New York. 


DOTY, re W.—R. R. 5, Box 632, Hous- 


ton, Tex 

DOUGLAS. “ROBERT B.—Canadian Car & 
Foundry Co., Propeller Div., Montreal, Can- 
ada. 

EATON, F W.—926 Penrose Ave., Detroit, 
Michigan. 

ELLIS, RAY—i448 Myron St., Schenectady, 
New York. 

ERNEST, E. W.—General Electric Co., Bids 
19, Schenectady, New k. 

FIDLER, W. Z.—%Reynolds Eng. Co., Roek 
island, Illinois 

FLATER, DON T.—34! Massachusetts Ave., 


Highland Park, Michigan 
FORSMAN, DAVID C.—20010 Briarcliff, De- 
troit, Michgan. 
FRANKFURTER, PAUL, Sr 
Philadeiphia, Pennsylvania. 
FREDERICK, W. J.—4758 Springrove Ave., 


—4623 Morris St., 


Cincinnati, Ohio. 

GILCHRIST, JOHN E.—28 Grand Ave., Col- 
linsville, tilinois. 

GREER, EOWARD L.—7 Hughson Place, &., 
Hamilton, Ontario, Canada. 


GRIFFITHS, E. E.—700 Braddock, 
G-36, E. Pittsburgh, Pennsylvania. 
MAUSE, CLYDE L.—i4400 Woodrow Wilson, 


Room 5- 


Detroit, Michigan. 
HAWKEY, G. J.—626 Penton Bidg., Cleve- 
land, Ohio. 


HOLLAND, |. F.—Pratt 
Niles-Bement-Pond Co., 


& Whitney Div., 
W Hartford, Conn, 


CHAPTER CHAIRMEN AND SECRETARIES — 1942 


FORT WAYNE: Cyril Grindrod, Chmn 
ton H. Kline, Sec., 
Fort Wayne, ind. 

(GRAND RAPIDS) WESTERN MICHIGAN 

J. Roossien, Chmn.; Chas. H. Antrim, 


Mil- 
4315 S. Fairfield Ave. 


Sec., 1555 Taylor St., N. W. 

GREATER NEW YORK: John J. Hogan, 
Chmn.; J. D. Schiller, Sec., 1440 E, i4th 
St., Brooklyn, New York. 

HAMILTON, ONTARIO: Chas. A. Fisher, 


Chmn.; Edward L. Greer, Sec., 7 Hughson 

HARTFORD: Harry J. 
ton 8. Parsons, Sec., 
inec., 7 8. Main St., 

HOUSTON: H. E. Collins, Chmn.; C. A. 
Welsh, See., 1125 Wyatt St. 

INDIANAPOLIS: J. H. Hopwood, Chmn.; C 
M. Wetzel, Sec., 200 S. Harding St. 

KANSAS CITY: W. W Mason, Chma Lal 
Lebo, Sec., 7500 E {0th St., Kansas City 
Mo. 


Hauck, Chmn.; Clay- 
% §. K. Smit & Sons, 
W. Hartford, Conn. 


LOS ANGELES: C. G. Almaquist, Chma.; J. 


R. Howell, Sec., 3587 Gundry Ave., Long 
Beach. 
LOUISVILLE: Kenneth C. Jasper, Chmn. 
Sauter F. Reichert, See., 1026 Logan St 


MILWAUKEE: William lekel, Chmn.; Paul 0. 
Wernicke, Sec., 2263 N. Gist St., Wauwa- 
tosa, Wisconsin 

(MINNEAPOLIS—ST PAUL) TWIN CITIES 


Francis E. Gruber, Cnmn.; Lyle E. Over- 
holt, Sec., 2709 Emerson Ave., Minneapolis, 
Minnesota. 

(MOLINE) TRI-CITIES: Sigurd Lunde. 
Cnhmn.; L. J. Rodgers, Sec., % Deere & Man 
sur Works, Moline, Illinois 


for application blanks and information pertaining to membership in the Amer- 


tec 
Boulevard, Detroit, Michigan. 


APRIL, 1943 


» Soclety of Tool Engineers, address the Secretary's office, 2567 W Grand 
Telephone: TY 50145. 


1EKEL, WILLIAM—322 8. Green St., 
cago, Ilinols, 

JOHNSON, EARL V.—i203 Patterson Road, 
Dayton, Ohio. 

KANE, EARL J,—302 Thrush Ave., 
itt. 

KASSEBOHM, WALTER—!325 Ordway St 
Berkeley, California. 


Chi- 


Peoria. 


LINDEGREN, C. J.—93 Grand St., Wor- 
cester, Massachusetts. 

LIPPARD, ROBERT M.—!0 New Bond &t., 
Worcester, Massachusetts 


LUCAS, CECIL—55 Flint St., Rochester, New 
York. 


MARSH, LEON F.—9 Druid Rd., % Edge- 
wood Sta., Providence, Rhode Island 

MARTIN, L. P.—39 Marguerite Drive, Oak- 
land, California 

MARTINDELL, FRANK—4615 Wolf Road 
Western Springs, tllinois 

MARVIN, JACK—2572 Ohio Ave., South Gate, 
California. 

McMONAGLE, JOHN A,.—‘007 Serrill Ave 
Yeadon, Pennsylvania. 

MITCHELL, A. H.—226 Paul Awe., Syracuse, 
New York 

MORRIS, RAY H.—7 S. Main St., W. Hart- 


ford, Connecticut 
NIEMAN, ERNEST 

St. Louis, Missourt. 
ORCHARD, ae Crestmont Road, 


H.—2840 Spring Ave., 


Montclair, New Jers 

OSWALD, WILLIAM—2318 Barberry St., Dal- 
las, Texas. 

PECK, ANTON—80! W {09th St., Los An 
geles, California. 

PEIRCE, W. B.—% Fiannery Bolt Co., 
Bridgeville, Pennsylvania. 

POOCK, HERMAN 0.—% The Intand Mfg 
Division, General Motors Corporation Day 
ton, Ohio 

1943 

MONTREAL: John Hall, Chmn.; Herbert E. 
Gibson, Sec., 3800 Cote St. Catherine St 
Montreal, P. Q., Canada. 


NASHVILLE: H. T. Sprott, Chma.; 
Kiser, Sec., Hampton Ave. 
(NEW HAVEN) SOUTHERN seers 
T ] 


John 


CUT: A. P. Schoeffier, Chmn.; M. 
don, Sec., % Henry G Thompson & By Ge 
NORTHERN NEW JERSEY Stanley A. 
Gruchacz, Chmn., H. Wilson Ryno, Sec 
1069 Broad St., Newark, N 
PEORIA: Cart A. Holmer, Chmn.; 
Ritsohei, See., 315 Barker Ave. 
PHILADELPHIA: Charles Crook. Jr., Chmn 
Foster M. Crayton, See.; 6844 Upland St 
PITTSBURGH: William Owen, Chmn.; Gus L 
Kronfeld, See., 1609 Investment Bidg 
PORTLAND, MAINE: Edwin R. Andrews 
Chmn.; Chas. E. Paige, See., 99 Main Ave 
(PROVIDENCE) LITTLE RHODY: Edward 
J. Berry, Chmn.; Earl R. Phinney, See., 12 
Allen Ave., Pawtucket, R. | 
RACINE: W. C. Davidson 
Snoke, Sec., 3003 Olive St 


John A 


Chmn 4. J 


ROCHESTER: Clifford M. Sears, Chmn.. MI 
ton L. Roessel, See., 97 Biltmore Drive 

ROCKFORD: F. J. Kampmeier, Chmo.; Ernst 
A. Norrman, Sec., 1213 Revell Ave 


SAN DIEGO: J. J. Tucker, Chmn.; R. J 
Oertel, See., Box 1025, Rovte No. 3. 
(SAN FRANCISCO) GOLDEN GATE. Wait- 
er Kassebohm, Chmn.; Louis A. Talamini, 


Sec., 2518 64th Ave., Oakiand, Cal. 
SCHENECTADY. J. L. Tocher. Comn.: N.Y 
Coxe, Sec., General Electric Co., Bidg.. No. 


41, Room 235, Planning & Wage Rate Dest 


eSenior initiation fee is five dollars. 
grade membership ond five dollars per yeor for junior grade membership. Jusier 


initiation fee is two dollers. 


ABOVE CHART 


POWIS, HENRY A.—225 Sante Monica Bive. 
Santa Monica, Callfornia. 
RAWSON, F. J.—3327 Military Road, Wash- 


ington, D. C. 

RINGLING, WALTER—SI6 W. Greve St. 
Mishawaka, Indiana. 

ROESSEL, MILTON L.—S87 Biltmore Drive 
Rochester, New York. 


ROSS, M. M.—63i WN. Bluff, 
RYLANDER, ANDREW 


Wichita, Kan 
E.—%Bramson Pub 


lishing Co., 2842 W. Grand Bivd., Detroit 
Michigan. 
RYNO, H. WILSON—(060 Broad St., Ne 


wark, New Jersey. 


SIEGEL, JOSEPH A.—12800 Kilbourne, De 
troit, Michigan. 

SINGER, L. G.—I! Frent St., E., Torentes. 
Ontario, Canada. 

SPROTT, H. T.—932 Sliveroene Pisce, Nash 
ville, Tennessee. 

THOMAS, C. D.—730 Riverside Ave., Elmira. 
New Yor 

THOMAS, JOHN—I860 Box, Louisville, Ky 


THOMAS. KENNETH F.—65 Argyle Read 
Hartford Connecticut. 


THOMPSON, ARNOLD—90 Delemere Ave. 
Toronto, Ontario, Canada. 

TURNER, H. R.—I418 Efliott Ave. Houston 
Texas 

WAGNER, WALTER—i6505 Warwick Ave. 
Detroit, Michigan. 

WEARN, E o —!9 Bowle Ave., Toronte, Os 
tario, Canad 

WEBER, LOU--3055 Colerain Ave., Cincle 
nati, Oho. 

WENTZELL, HORACE—!702 W. Washingtes 
Ave., South Bend, Indiana. 

WINTER, OTTO W.—322 8. Green St., Chi 
cago, Iiinois. 

YOUNG, W. W.—238 Main St., Cambridge 
Massachusetts. 

YOUNGER, JOHN—Prof. 


of Ind. Eng., Oble 
State University, Columbus, Onle. 


SEATTLE: Walter Ainsworth, Chmn., Dich 
Metton, See., 9218 35th St., = hg 

SOUTH BEND: Staniey A. Cham 
Robert J. Huckins, Sec., i720 "Mishawahe. 
Avenue. 

SPRINGFIELD, MASS.:Edwarl C. S 
Chmn.; Arthur H. MacBriar, See., 





Box 233, Forest Park Station. 

(SPRINGFIELD, VT.) TWIN STATES: A 
S. Gillette, Chmn.; M. w., Jennings, See.. 
Box 316, Charlestown, N. 

ST. LOUIS: Clarence L. satttor, Chma.; Otte 
G. Deubel, Sec., % Carter Carburetor Ce. 
2820-56 WN. Spring “Ave. 

SYRACUSE: Clayton R. Ainsley, Chmn.; Ray 
mond D. Coseo, See., 239 Maplehurst Ave 

TOLEDO: Walter Ulrich, Chmn.; R @ 
Hindman, Sec., 3443 Goddard Road. 

TORONTO: E. N. Wearn, Chmn.; L. G. Sing 
er, See, ti Front St., E., Toronto, Oa- 


tario, Canada 
WASHINGTON, (D. ©.) POTOMAC: Ernest 
M. Seifert, Chma.; Frank J. Rawson, 3327 
Military Road. 
WICHITA: Carl A. Burnham, Chmn.; Charles 
in, Sec . 3919 Longview Lane. 
Lester H. Lantz, Chma.; F 
: Central Ave. 
ou’ 


WINDSOR: Alan J. “Norm Chma.; 0. Mm 
Duncan, Sec., 249 Brady Bivd., “niveratés. 
Ontario, Cana da 

WORCESTER Leslie A. Goff, Chma.; Har- 
vey M. Allison, See., % John Bath Ce., ‘s 
Grafton St. 

(YORK) CENTRAL PENNSYLVANIA 
E. Grass, Chmn.; 
Atlantic Ave., 








ivan 
Luther Loucks, See. 457 
York, Pennsylvania. 


Dues eight dollars per year for senior 
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A. S. T. E. DOINGS. 





Baltimore. Mr. A. H. d’Arcambal, vice- 
president and onsulting metallurgist 
of Pratt & Whitney was the principal 
speaker at the March 3rd meeting held 
at the Engineer's Club. Mr. d’Arcambal 
spoke about the conservation of cutting 
tools and illustrated his talk with slides 
and samples 

Mr. d’Arcambal also conducted the 
induction of new officers at this meet- 


ing. New chapter officers are Charles 
W. Moyeer, chairman; J. Talbott, Ist 
vice-chairman; J. KR. Stalloch, 2nd vice 
chairman; H. C. Noll, secretary and J 
3arnacle, treasurer 


Binghamton. Approximately fifty mem 
bers and guests attended the March 3 
meeting which was held at the Arling- 
ton Hotel. Vice-Chairman Mazar pre- 








COSTLY FIXTURES ELIMINATED 
7 







Table Construction 
permits tilting for 
Angular Cutting and 
Swiveling to handle 


large work 


Write Today 
for 
Complete Information 








The need of many special angle plates, angle cutters, and costly 
fixtures is eliminated when you have a KNIGHT MILLER because it 
has an unique tilt-table construction and swivel arrangement. Table 
unit tilts 35° to either side of horizontal for angular cutting. The table 
unit may be swiveled around the column, increasing the longitudinal 
and throat capacity and thus making possible the milling and boring 
of pieces larger than the normal table travel without changing the 


setting. VERSATILITY! 


ww. 


KNIGHT MACHINERY CO. 


3920 WEST PINE 
SAINT LOUIS, MO. 





36 Years A Builder of Quality Milling Machines 








sided at this meeting 
Mr. Steve Urban, chair1 
cuse Chaper, who sg] 

on behalf of incoming 


Mr. Mazar present 
Mr. Becker and the 
other incoming officer 
ing pictures were also 


" 
meeting 
( hapter officers were ele 
February 3 meeting. The n 
include A. Becker, cl 
Burger, Ilst-vice-presi 
2nd vice-chairman; A, M 
secretary and W. Harpe: 
Boston. Over four hundred atte: the 
“Fun-Nite’ held at the Hotel ( er 


on March 12th. Following the 
Regional Director , 
stalled the new chapter 


hour and a half show, under 
tion of Danny White, follows 
stallation of officers 

Guests from other chapters i 
Charlie Page and Thom Bark 
Portland, Maine, Wi Ha 
the Twin State Chapter 
Lunney and Jim Law 
ford ( ipter Guests V 
ent from the Army ar Navy 


Bridgeport (Fairfield County 


W Looper was eiected nar 
cl ip r at the reborvua 
neid a the stratnheid I! tel, ' 
cers ¢ ed t l € ing 
Mr. A. S. Cur 
C. B. Christensen, 2 icé 
Mr. I est Reaney iry 
[Thomas Fish, treasur 

Mr ta I 
manager, War Production |! 


Bridgeport, was the speaker. H 
ject was “The War Productio1 


Bridgeport District, Its Duties a1 
tivities.’ Iwo films were ow! 
meeting entitled “America Can G 
and Victory is Our 

films were shown through courte 


the General Motors Corporation 


Buffalo. Mr. H. L. Murch, optical eng 
neer of the Jones & Lamson Co 
the speaker at the February 18th meet 
ing held at the Lafayette Hotel. Mr 
Murch spoke on “Measuring and 
spection by Projection.” 

Mr. J. E. Donald Hastie of the Car 
borundum Co. was the coffee speaker 
at this meeting. His subject was “Whys 
and Wherefores of Grinding.” 

Frank M. Wilson was elected <« 
ter chairman at this meeting. Other 
officers elected included Thomas 5 
Goldsmith, Ist vice-chairman; Howat 
K. Rose, 2nd vice-chairman; Frank 
McCoy, secretary and Albert Kir 
gessner, treasurer. 

Speaker at the March 18 meeting wa 
Stanley R. Cope, president of the A 
School of Die Design Engineering 
Cope spoke on the subject “Drawing 
of Stainless Steel” and showed s 


(Continued on page 202) 
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Te yar - Schultz PROFILEGRINDER 
SPEEDS CONTOUR GRINDING 
IN PRODUCTION 


[ SIGNED for intricate contour and profile grind- 
ing in tool and die work, Boyar-Schultz Profile 
der No. 2 is making a real contribution to the war 
+ in the production of 
tanks, locomotives, 
aft and other heavy 
itions. 
- model shown is a truly 
satile machine tool with 
2 grinding spindles, each 
operating at 10,000 R.P.M. 
This assures highly satis- 
factory work on any con- 
tour grinding likely to be 
encountered in tool and 
die work or in production. 
lt is a machine that can 
soon pay for itself in time 


saved. 


Let Us Send You 
Full Information 


BOYAR - SCHULTZ CORPORATION 


2116-8 WALNUT STREET CHICAGO, ILLINOIS 




















MEARNS IVY 


(( In War, as in Peace... ) 


f CERRO ALLOYS F 


| SAVE TIME and CUT COSTS! 
Perfo yftrddr coco Kx 


CERROMATRIX (Melting Temp. 250° F.) For securing punch 
and die parts, anchoring machine parts without expensive drive 
fits, short run forming dies and other metal-working applica- 
tions. 


CERROBEND (Melting Temp. 158° F.) Used as a filler in 
bending thin-walled tubing to small radii. Easily removed in 
boiling water. Also used for aircraft assembly jigs, templates 
for forming dies and other purposes. 


CERROSAFE (Melting Temp. 190° F.) Used to accurately 
proof-cast cavities such as molds, gun chambers, forging dies, 
etc. and for many similar applications. 


REPRESENTATIVES AND DISTRIBUTORS 


ANSONIA, CONN., Jackson Associates. 

BOSTON, MASS., Jackson Associates. 

PHILADELPHIA, PA., Castaloy Metal Sales Company. 
BROOKLYN, N. Y., Belmont Smelting & Refining Works 
CHICAGO, ILL., Sterling Products Co., Inc. 
CLEVELAND, 0O., Die Supply Co. 

DALLAS, TEX., Metal Goods Corporation. 

DETROIT, MICH., Castaloy Metal Sales Company. 
HOUSTON, TEX., Metal Goods Corporation. 

KANSAS CITY, MO., Metal Goods Corporation. 
LONDON, ENG., Mining & Chemical Products, Ltd. 
LOS ANGELES, CAL., Castaloy Metal Sales Company 
MILWAUKEE, WISC., Harry C. Kettelson, inc 
MINNEAPOLIS, MINN., Northern Machinery & Supply Co 
MOLINE, ILL., Sterling Products Co., Inc. 
MONTREAL, CAN., Dominion Merchants, Ltd. 

NEW ORLEANS, LA., Metal Goods Corporation 

ST. LOUIS, MO., Metal Goods Corporation. 


CERRO DE PASCO COPPER CORPORATION 
40 WALL STREET . . NEW YORK, N. Y. 











/ Sturtevant 
| /quaiiry, 


Lotect/ . 


You too can protect your pro 
duction with STURTEVANT 
TORQUE WRENCHES — the 
permanently accurate measur- 
ing wrenches which are used 
to assure the uniform tighten- 
ing of screws, nuts and bolts, 
in most aircraft engines, to 
control the “‘set’’ of threaded 
parts in delicate instruments, 
to test the frictional drag In 
giant diesels — for controlled 
uniformity in assembly- 
ing, for rapid inspection 





































. for testing, gaug 
ing, measuring — e 
Each day brings new uses for 
STURTEVANT TORQUE 
WRENCHES, new applications 
where they speed production, 
Increase operation control and 
assure product quality. These 
patented flat beam wrenches, 
produced by the plo- 
neer manufacturer of 
accurate torque wren- 
ches, have double- 
faced dials, readable 
ADJUSTMENTS from any working 
MOVING PARTS angle, _ practically 
FRAGILE indestructible and 
MECHANISMS above all are per. 
manently accurate! 


pa. [5 turfevanT feo 
ADDISON [QUALITY] 11 L/INOIS 


, 


; FRICTION 
CAPACITIES 
from 
0 to 7200 
inch pounds 
































PRODUCTO “<:'s:. DIE SETS 


Whether your need is in the East or the West, we can give you 
complete, quick service on Producto equipment. 


Producto Die Sets are made in a wide variety of designs to 
meet the exacting demands of present day high production. 
There is one to fit exactly the die construction best suited to 
your stamping needs. 


Write for Catalog No. 9 


THE PRODUCTO MACHINE CO. 
BRIDGEPORT, CONN. 


and 


3017 Medbury Ave., Detroit, Mich.< 
Also Die Supply Co., 4747 Hough Ave., Cleveland, 
Ohio. Pacifie Coast users, contact Jamison Steel 
Corp., 508 Fourth St., San Franeiseo, Calif. and 
2168 E. Olympic Bivd., Los Angeles, Calif. 


DISTRIBUTORS OF DICKERMAN AUTOMATIC PRESS FEEDS 
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, le draw Clare Bryan, Chicago Chapter mem- 
te 4 movie er and tie Worid’s Champion Trick 
ind Argen Bait Caster, gave an interesting demon- 

tration of trick casting 
cago. || t meeting was Columbus. Mr. E. H. Johnson, president 
ant d get-a if the Johnson Tool & Engineering Co., 
restau was the principal speaker at the March 
red and 9th meeting held in the Blue Room of 
in guests in the Hotel Fort Wayne. Mr. Johnson 
é vave an illustrated talk on “Conserva 
é t 1inn ent was a tion of Materials and Special Purpose 
Pingali and Machinery Following his talk he 
lla. ‘I u il enter showed a technicolor film produced by 
urteen door the Van Norman Machine Tool Co., 
raft ff to the lucky entitled “Induction Hardening of Ma 

chine Parts.” 


CASE A443 


Worm gear applicttion 
in turret lathe. 


Spindle speed 600 R.P.M. 


Worm gear for power 
feed failed every two 


weeks—12 replacements 


in 24 weeks. 


Ampco Metal Grade 18 


installed. After one 


year, no sign of wear. 


\ f A tw = Resistance to the 
Z : Wear of Mating Metals 


The ability of Ampco Metal to outperform other gear 
bronzes is demonstrated in the worm gear used for the power-feed 
drive of a large shell-turning lathe. Alloys previously used failed 
after two weeks’ service, but Ampco Metal, Grade 18, showed no 
signs of wear after a year in operation. Here Ampco Metal lasted 
26 times as long as other materials—and still had plenty of service 
in reserve. Accordingly, the manufacturer has standardized on 
Ampco Metal for this application — an incident often repeated. 





Ampco Metal is particularly well adapted for gear service. 
Its resistance to deformation under static or dynamic loading in- 
sures maintenance of original tooth contours. Freedom from scor- 
ing and galling insures the true bearing action of the worm 
against the worm wheel, and the resulting longer life. 


If your gear service calls for higher loading, more compact 
design, test Ampco Metal under actual working conditions. Find 
out for yourself its many service advantages. Ask for bulletin 
‘‘Ampco Metal in Gears.’’ Write today. 


AMPCO METAL, INC. 


DEPARTMENT TE-4 MILWAUKEE, WISCONSIN 


AMPCO 
METAL 










Mr i M 
inna 
men ia 
Y | 
Dallas 
the * s { 
the 
mee the 
1 M W 


Detroit. Mr. L. R 


principal speake 
¢ i W \ 
Le H M 
f Ma 
44 

Elmira 

a 

ga 

| 


Fond du Lac. “' 


( 
i 


Fort Wayne. | 


tl Mar 10 


(Grand Rapids) Western Michigan 
February 8th meeti wa é t 


Morton Hotel in Gr Rapids 


Hamilton. The Mar 12? meeting 
the Annual | 


nent plant xe itives trom 


xecutive Night witl 
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SEND FOR COPY OF 417 BULLETIN - 
WILLIAM SELLERS & CO., INCORPORATED < SELLERS 
1626 HAMILTON STREET, PHILADELPHIA, PA. 


Sellers 


C/R MALLETS 
AND HAMMERS 


permit forceful effective blows without battering, scarring or marring. 
They protect fine finishes, delicate insulation, hardened parts and 
costly machinery. They far outlast other mallets, hold a true striking 
e and, because they absorb recoil, they are less fatiguing on 
tinuous use operations (as pounding in winding, assembly work, 

Speed production—reduce spoilage. All sizes Weighted or 
veighted. Hammers take replaceable insert faces 


te Replacement insert faces for 
C/RH | \ " 
CHiCASO POUNCE MFE.CO. _C/® Hammers sold by leoe 


ing supply houses 
ELSTON AVE CHICAGO ILLINOIS 


fo 


. 
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FASTER, EASIER 


* 
DE-BURRING 
CLEANING 
FINISHING 
POLISHING 


* De-burring — finishing holes and 
* edges in Alclad part. 


The Soft Rubber Binder Cushions the Abrasive 
Resilient, “live” rubber binds and “cushions” Brightboy’s 
abrasive all the way through! 





The dimensional loss on the material worked is reduced 
to a minimum. Brightboy’s close-tolerance, precision finish 
frequently serves as the final polish. Brightboy bridges the 
gap and saves work operations between a grind and a buff. 
Easy-to-use Brightboy is made in wheels, blocks, sticks, rods 
and special shapes for manual and machine operations. No 
special setups required. Write us if your dealer cannot supply 
you with our catalogs and prices. 


BRIGHTBOY INDUSTRIAL DIVISION 
Weldon Roberts Rubber Co. Newark, N. J., U.S.A. 


WELDON ROBERTS 


Brightboy 












awERICA’S NO. 1 CUTTIng . 
: © on, 


— 
| - PROVED ON 


Tired Ku] Et TOUGHEST 


CUTTING JOBS! 


“THRED-KUT” is tops where 
applications call for the “tough- 
est’ cutting oil. In diluted form 
it saves money on average and 
easy jobs. It is used in manu- 
facturing armories, arsenals, 
munitions plants, aircraft plants 
and all other industries that 
demand the most modern cut- 
ting oil. A long list of leading 
machine tool builders recom- 
mend “Thred-Kut” —they want Stuart 0-4 
their machines to have every ‘ngineering 
advantage. i. a 





For All Cutting Fluid Problems - 7 


D. A. STUART OIL CO. 
Chicago, U.S.A. * LIMITED . Est. 1865 


Worehouses in All Principal Metal Working Centers 
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surrounding district present. The guest 


peaker at the meeting was O. W 
Winter, national president. Mr. Winter 
was introduced by Leonard G Singer, 
regional director, and spoke about 

Women In Industry.” 

As a souvenir of his visit to the Ham- 
ilton Chapter, President Winter was 
presented with a crested and engraved 
cigarette lighter. Mr. Fisher, chapter 
chairman, received a chairman's pin 
from Mr. Winter 


Hartford. More than one hundred mem 
bers and guests attended the March 3rd 
meeting held at the Hartford City Club 


and heard Carl W Bettcher, vice- 


president of Eastern Machine Screw 
Corporation of New Haven, Connecticut. 
Mr. Bettcher presented an analytical 
discussion of the subject “Production 
Screw Cutting.” His talk included a re- 
view of thread sizes and systems, thread 
fits, machine conditions, machinability 
of stock, speeds and cutting fluids. He 
also described the evolution of the 
modern precision die head. 

An educational motion picture was 
also shown at this meeting which de- 
scribed the latest developments in the 
tipping of cutting tools 
Houston. Election of 
was held at the 


chapter officers 
February llth meeting 


GET BIG PRODUCTION FROM UNSKILLED WORKERS! 


Every dollar invested in 


BOICE-CRANE 


SAFETY - ENGINEERED 
PRECISION - BUILT 
SHOP -TESTED 


OWER TOOLS 


does the work of two spent on oversize machines 





You can get QUICK DELIVERY from Boice-Crane 


Over 60 Models 
Boice - Crane No. 


trough table. 
Perfectly balanced and vibrationless. 


perfect alignment 


Boice 


for 





2600 
Helmet Head Drill Press 


One, two, three and four spindle types. High and 
slow speeds; bench or floor type; slotted or 


Sealed against hazards common in other press- 
es. The only drill press priced under $100.00 that 
gives you an approved guard without extra cost; 
the first guard that allows easy speed changing. 

5 caretully predetermined efficient speeds, one 
for every operation. New self-centering 30-degree 
pressure angle 6-tooth involute spline. Spindle, 
quill, and spindle-pulley are held in permanent, 


The quill, longer and larger in diameter, is held 
by three bearings, permitting long holes to be 
drilled more accurately than by other presses in 
same price range. It is unquestionably the most 
durable and sensitive of any press in its class. 


Do light tapping better, cleaner, more economically. 
Operate at 3000 r.p.m. " 
6000 r.p.m. “OUT”. Taps enter every hole centrally 


without slightest strain. 2 sizes. 





- Crane Tapping Heads 


Helmet Head Drill Presses 


IN": faster than others, and 





BOICE-CRANE COMPANY 





FOR FREE | 
48-PAGE ' Nome 
CATALOG . 
USE THIS | Street 
COUPON . 
| City oon 


e 934 Central Ave., Toledo, Ohio 











IING Ss 





with Chris Vogt receiving t 
chairman for 1943. Other off 
ed at this meeting included M 
Krausse, Ist vice-chairman: M 





Left: Cris Vogt new chairman of the 
| Houston Chapter receives gavel from 
H. C. Collins, retiring chairman. 





Welsh, 2nd vice-chairman; Mr. } 


“lee VA 
Carleton secretary I 


Turner, treasurer 


The speaker at this 
nical meeting was M 
rf Che St efheld Gag \ 
subject was “Gaging in Modert 
try” and was illustrate vith 1 é 18 


well as pictures 
Kansas City. The M g 
was held at the U1 
Harvey's Pine Room. Mr 
engineering pilot i’, 
coffee speaker at this 1 
ed on “Engineering P1 

4 sound film entitled “Heat Ir ng 
Hints” and _ furnishe 


Evan Lewis, 








Winning by a re f 18 
points to 165 points, the Kansas 
City Chapter of the American 
Society of Tool Engineers was 
the victor over the St. Louis 
Chapter in a “Quiz of Two Cities 
Program” on Sunday evening 
March 7. The program, heard 
over KMOX of St. Louis and 


W DAF of Kansas City, 
mented upon by the producers as 
the best show they have ever put 
on. The Kansas City chapter wa 
represented by Mr. and Mrs. W 
W. Mason and Mr. and Mrs 
Hutchison, The St. Louis chat 
ter was represented by Mr. an 
Mrs. D. D. Burnside, Miss Betty 
Doogan and W., H. Scheer 


was Com 














Engineering Company was shown dur 
ing the technical part of the meeting 
The technical discussion was conducted 
by Mr. V. E. Peterson, chairman, 
dustrial Relations Committee. 

During the business session, new 
committee chairmen, elected by e 
Executive Committee, were introdu 
They included H. R. Brown, Nomit 
ing Committee; George W. Hodes, |! 

| tertainment Committee; Edward 
Hessler, Meetings Committee; J. 
(Continued on page 206) 
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F. deral Taperlock 
y. «c GAGE HANDLES 


immediate Delivery! 
* le of durable plastic material, 
are lighter than any metals 
| for Gage Handles. 

+ ; light weight makes gages 
‘e sensitive to touch and re- 
es fatigue caused by long 
tinuous use—particularly in 
case of women inspectors. 
lates from bodily heat, help- 
maintain accuracy of gages. 

*% Made to fit gages of standard 

s. Easily marked for identifi- 

ion with the same lettering 
ed for metal handles. 

* e low cost represents a real 
ing. Available in 6 standard 

sizes, in any quantity and with- 
out delay. 

* COLORS!!! A new feature 
Federal Gage Handles. Per- 

mits quick identification of types 
( sizes without measuring 
gages. Available in BLACK— 
RED—YELLOW—GREEN. 


FEDERAL TOOL CORPORATION | 
402 North Leavitt Street, Chicago, Illinois 














4 
SHELDON BBU-1242 WO 
Precision Lathe 
* This quality 12 in. ball bearing tool room lathe is built for 
precision work and will retain its accuracy under long and 
hard usage. It has extra collet capacity (to |"' round), the 


finest precision ball or roller bearings obtainable, an improved 
heavy-duty, double wall apron with power cross feed; full 
quick change gears and full bow! headstock. Its improved 
* Sheldon 4-speed V-belt, lever-clutch operated, underneath 
motor drive is entirely enclosed in the pedestal leg and has 
anti-friction bearings. It is so designed that spindle belts 
operate thru a standard |-piece bed. This bed is bridge- 
braced with heavy cross girts and has hand scraped ways— 
2 V-ways and 2 flat ways. 
ee If interested in 10°’, II" and 12"' quality lathes be sure to see 
the SHELDON 


SHELDON MACHINE COMPANY, INC. 





4252 N. Knox Ave. Chicago, U. $. A. 


APRIL, 1943 














SCREW MACHINE CAMS 
for 
B & S MACHINES 


Cams cut to your layout shipped with- 
in 2 to 3 days. 


Set of 3 No. 00 Cams including 
blanks, cutting, heat treating — $6.20 
complete. Other sizes in proportion. 


GEORGE L. DETTERBECK CO. 
1871 CLYBOURN AVENUE 
CHICAGO, ILL. 
































Columbia 


OOL STEEL 


AMMUNITION— 


"Good Tool Steel" is good 
ammunition for high produc- 
tion. 


If you need help or more 
information, write us. 


COLUMBIA TOOL STEEL COMPANY 


ARTH CLARAGE. PRESIDENT 


Ener ts 
S@0 EAST 1} STREET «+ CH 
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Laws Committee 


helped plan the invasion of 


in the Kentucky Hotel 


Fort Knox Armored School 


Milwaukee. The March 11th n 





_ ACCURATE 


GRINDING SET-UPS 


The MAGNA-SINE 


The grinding job shown above was set-up in just a few seconds 





succession without disturbing the set-up. 


The Magna-Sine employs the sine bar method, the only really accu- 
rate method of determining angles. It is precision built so that it is 
accurate to the limits of the gage blocks employed. 


318 MIDLAND AVENUE 
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DOINGS 


Bell, Jr., Editorial Committee 
Burton O. Heinrich, Constitution & By 


Weller, research engi 


ssion in connection 
showing the a 


Weller gave a discu 
with high speed filn 
Louisville. A former French officer who tion of cutting tool 
Africa spoke at the March meeting held 
Wernicke, new 
presented the chairman’s gavel by re 
tiring Chairman l[ekel 


chairman, was 
The speaker Robert M Gerard. 
it present an instructor in tactics at the 


ri-Cities Chapter held its 
3lackhawk Hotel 
s meeting was Mr. E 
chief tool designer for the 

the Curtiss-Wright 
Doogan gave a talk 


March meeting at the 


held at the Re Arrow Clu W 
to be one of the irgest meetings 
hapter's histor Approximately 
hundred and forty members and 





using a Magna Sine. Three identical parts are being ground at one 
time .. . yet there is no danger that distortion from clamping or 
slipping on the table will turn the work into scrap. 


The pieces are held securely by the turn of a switch. They are re- 


leased with equal ease. Thus several similar parts can be ground’ in 


The Magna-Sine is manufactured for both single and compound angle 
work in two sizes. A non-magnetic sine plate built to the same close 
limits as the Magna Sine is also available for inspection. Write us 


today for complete information. 


ROBBINS ENGINEERING COMPANY 


dinner reservations in a 


DETROIT, MICHIGAN 








on “Tooling for Airplane M 


ing.” He showed the 1 


his company in proce ng t 
the building ot e ( 
trate | talk 
The G n | Ma ( 
( € l S¢ ed i i 
ing A Bomber ( 
ncée it insta 
¢ Apr 
Montreal. During a 
trip through the Sore 
at Sorel Quebec, ( 
the vita part moder! 
plays in production 
parts of modern and f 


Under the guidance 


Montreal (¢ ter 
Industrie Pla ‘ 
ected e range 
required in prod 
naval g S al 
Mr. J. Edward Si 
r tne oO 
A re i 
rT De e! € ly l 
el ¢ re M 
he | r 
} 
Oust | 
New Haven. Thre 
attended the dinner 
Marc] +t] it Hotel 
chi ‘ »? logy 
Sixt if € 
Chairman Dawles 
e! ing eetings 
( ect pe k 
Carl Bettcher 
Ma Tf ‘ t | 
( nn M Bet 
mentals « threa 
entitied I 1 
Three new me! 
sley, Raymond I At ur 
J. Reshenk, were 
meeting 
New York. The G t M 
pany’s film entitle 
Operation” was s wn at the 
ary Ist meeting hel 
Y orke 
At the business sess 
ed the technical part 
Mr. Russel, chairman of the } 
Committee announced the slate 
cers his committee had selected 
tions were scheduled for the 


monthly meeting. One hundre 
bers were present at this meeting 


Philadelphia. Foster M. Crayton wa 
selected as the new chapter chair 
during election of officers at the I 
arv 18th meeting held in the Engu 
Club. Other officers elected in 
Adolph E. Burdick, Ist vice-chair 
W. B. Rapp, 2nd vice-chairmar 
Warren Cady, secretary and H 
W. Gross, treasurer 

Seventy-five members were 
for dinner and one hundred men 
attended the meeting and heard Res 
al Director, P. W. Frankfurter g 


outline of the National Meeting 
Machine Tool Show to be held 11 
waukee 

To encourage members t 


dinner for a member will be ss 
from the cards sent in for reservat 
(Continued on page 208) 
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ETAL PARTS CLEANING 


Low Cost — Efficient 





for 


CONTINUOUS 
Large Scale 
PRODUCTION 


the STURDY-BILT “Soaker-Hydro”’ CLEANER 


bines long ‘‘SOAKING-PROCESS" plus Hydro washing Action 
urge production. Parts are loaded onto trays, passed through 
aking tank — then are rinsed to remove oil film and clinging 
—then subjected to a power wash. They are removed dry and 
y for use or for the next manufacturing operation. Simplicity 


» keynote of constructi i 
- y construction as well as operation. Send for complete 





a ee 


“SIMPLEX” 
Metal Parts CLEANER 


s small, compact, auto- 
and mechanically 

ple unit combines the 
two most positive methods 
leaning Metal Parts 
Assemblies, Shells, Cart- 
iges, Castings, Stamp- 
ngs, etc A swishing ac- 
tion positively removes 
ry grease, oil, dirt and 





metal chips that have been loosened during the “chemical 
action” of the “soak” Can be installed in different departments 
n a series — one unit for cleaning, another for rinsing or 


rust prevention coating and others for special requirements. 
Send for ‘Simplex’’ bulletin for complete details. 


STURDY-BILT EQUIPMENT CORP. 


Department T-4 WEST ALLIS, WISCONSIN 








Mark Iron, 
Steel and 
Carbides 


the 





MORE THAN 
3000 IN USE 


NEW MODEL 


Buy the Original Electric Etcher 


Three sizes to meet all requirements. Also 
a combined Etchograph and Demagnetizer. 


WITH NEW ELKONITE TIP PENCIL 


Mark hardened parts, tools, dies, gages and 
fixtures of any ferrous metals including the 
n hardest alloys and carbides — quickly — 
plainly. 


Write for circulars and prices. 


BREWSTER-SQUIRES COMPANY 


54 Church Street 
NEW YORK, N. Y. U.S. A. 
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BROWN & SHARPE Pump SETS 


For Transfer — Lubrication — Coolant Supply 


Pump Sets with motors, pumps and bed plates, direct or 
gear reduction drives, are advantageous for many indus- 
trial applications. Here two Sets are transferring oil 
from hardening room to cooling tank. Catalog listing 
Rotary Geared, Vane and Centrifugal Pumps forwarded 
upon request. Brown & Sharpe Mfg. Co., Providence, 
R.1., U.S.A. 








* FOR 
INSPECTION 
GAGING... 


BARTELT 
PEDESTAL INDICATOR 


Here's a handy new gage that will be found useful 
in many ways around any production or jobbing shop. 
In the picture it is being used on a surface plate to gage 
height on an inspection operation. The pedestal per- 
mits an adjustable height range of from 0 to 3 inches 
and the dial reads in tenths. Write for circular showing 
| a variety of other uses for the BARTELT PEDESTAL 





INDICATOR. 
B A R  ] E L T ENGINEERING COMPANY 
BELOIT, WIS. 





| 1214 PARTRIDGE AVE. ’ : 
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“PER SPACER” DOES IT! 
| 4 : 





Above: "SUPER-SPACER" applied to a drilling 
operation. Here a supplemental base is used. 














Other Applications— 
GRINDING — MILLING —PLANING 
JIG BORING — SLOTTING 


WRITE FOR LITERATURE 


HARTFORD, CONN. 


THE HARTFORD SPECIAL MACHINERY CO. 








ROTOREX on aut toois 

















Cylindrical Grinding Tap Grinding nternal Crinding 








DOUGLAS MACHINERY CO. Inc 











os YOU 
FOR HOLDING END MILLS AND OTHER TO 


Ss 
CAN RELY ON UNIVERSAL COLLET GHUCK 





For gripping a tool “as strong as solid 
steel itself,” you simply cannot beat a 
Universal collet chuck. The Universal 
chuck in the operating picture shown 
, is holding a Putnam end mill while 
7 roughing cuts in high chrome steel. 
Universal chucks have ground threads, 
ample room for tool feed out and nut 
for Spanner wrench. Write for facts. 









Y PUTNAM TOOL COMPANY 


UNIVERSAL ENGINEERING CO. 


FRANKENMUTH ec MICHIGAN 


APRIL, 1943 














WAR PRODUCTION’ 





*Drill Jig Bushings — Optical Flats — Monochro- 
matic Lamps — Plain Plug and Ring Gages — 
Contract Flat Lapping 


ao 


E 





ALL OUT 


ACME INDUSTRIAL CO. 


Telephone: MONroe 4122 
208 N. Laflin St Chicago, Ill. 


























Col Merle H Davi Chiet 


ft of the St 


Louis Ordnance District, was the speak 


er at this meeting. Col. Da spoke on 
Measuring Ordnance Progress by 
ingineering Standar 

Granville Wate: chief engineer, 


Wagtier Electric Company, gave a short 
talk on be ilf of the executives of the 
>t. Louis area. E. A. Doogan and D. D 
Burnside were given past chairmen pins 
by the members. To commemorate the 
chapter’s 5th anniversary the members 
purchased a $500.00 war bond 


San Francisco. The Golden Gate ( hap 
ter held its regular monthly meeting 
on February 18th at the City Club 


c hf ' ~ 

A. ~ > Pe L A N oS 2 
Hotel in Oaklan Results of the elec 
tion ot chay ter of 


\ 
5 at this meeting 


were as follows: Walter Kassebohn 
chairman; Harold L. Wolpman, Ist 


vice-chairman: Louis A. Talamini, 2nd 
vice-chairman; Harold Burlingame, 3rd 
vice-chairman; Karl L. Bues, secretary 
and Fred N. Kruse, treasurer 

Mr. Charles Way ervice engineer 
of the Warner & Swasey Co., was the 
speaker at the technical session. Mr 
Way gave a talk on cutting tools and 
presented his company’s sound motion 
picture on “Modern Turret Lathes and 
Their Operation 

Seventy-five members and _ guests 
attended the dinner and an additional 








you require our sharp cornered Octahedrons 


DN which you see surrounding this ad. 





quiry today. 


Do you operate precision grinders that 


require sharp pointed diamonds? Then 


mond experts for long wearing qualities. . 


They are carefully selected by our dia- 


They are not cheap, but they are economical. 


Don't delay trying them. Send your in- 


FPF. F.GILMORE & CO. 


285 Columbus Ave., Boston, Mass. 
2834 East Grand Bivd. 
Detroit, Michigan 
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technical session 
report ! yal 


read by the sex tar 
W. A. Ne 

C. J. Sertl, Ist 

Linehan, 2nd _ vice 

Smart, 3rd vice-cl 


secretary and R H \\ 


iSon W 


The technical  s¢ 
film “Heat Treating 
Edition.” This filn 
Lindberg Engineering 


Mr Wi son of the 


Steel ( 

technical session an 

Steels and 

\ (; (, ( 
‘ 

o! ATS 

the $ 

en 


Seattle. 7 M 

held € M i 

dinnet t 

olmnce ] ) N 
| 

Cai S¢ V 

ing 


witnessed the insta 

chapter officers 
Following the 

Fields icted as 


evening's entertain: 


Springfield, Vermont (Twin Stat 
[win States ( ipt 
meeting, on Marcl 
munity Club at Sprit 
Mr. R. S. Gillette, 
man, thanked the 
and the membershiy 
cooperation during tl 
duced the new officer 
The S| eaker at the 
was Mr. Everett S. Le 
General Engineering | 
General Electric Con 
tady. Mr. Lee spoke 
“Electrical Measure 
to Industry.” He dis« 
ment of measuring 
crude devices throug! 
ments employing 


anced electronic 


Syracuse. Steven Url 
chairman at I 


I it e H el S 
te Ss ¢ tec 
' 
( ] I ba 
mart I I y 
Lest r \ re 
S¢ I a 
I ' 
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Mr. (¢ S 
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Ms 
t \ 
thr ig t tt 
Ludlum Steel Corporatior Cv 
on Army training 


Toronto, The March meeting 
(Continued on page 212) 
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EDE BORING BAR 
HOLDERS 


= —_ a 





Th ede Boring Bar Holders are ad- 

to fit various size lathes. (Bush- 
nq furnished with each boring bar 
fo in the Holders.) Everede Holders 


k the boring bar in a horizontal posi- 
¢ egardiess of any change in the size 
of th athe, within limits. 

The No. 1 Boring Bar Holder is used on 
> n bench lathes from 7'* swing to 
ond including 9°". 


The No. 2 Holder is used on engine lathes 

from 8°* swing to and including 12°', and 

the No. 3 Holder on engine lathes from 
swing to and including 24"*. 


The Holders are made of case-hardened 
alloy steel. A tool post block is attached 
to the engine lathe Holders by a chain as 
shown 


Send for descriptive folder. 


EVEREDE TOOL CO. 


Willis Stutson 
184 N. WACKER DRIVE, CHICAGO 


Representatives in principal cities 











LESS OPERATIONS 


AND FAR 


BETTER WORK 


WITH A 


LAI 


ROTARY PILOT BUSHING 


Pilot bushing fits with a PUSH fit, 
therefore a perfect bore 


ROUND-CHATTERLESS- 
SMOOTH 


OUST- 
PROOF 


ASA 
WATCH 





»ATCO Rotary jig and pilot bushing is 
built for core drilling, diamond boring, 
urret tool piloting, piloting hollow mills, 

® reaming, carbide bering, spot facing, 


Write for full information and prices 


GIERN & ANHOLTT TOOL COMPANY 
12 Mt. Elliott Avenue, Detroit, Michigan 
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AVE time and tools —increase production by applying 

Gray-Mills Systems to your machine tools and equipment. 
The advantages of coolants have been given to lathes, like 
those above, by the simple and economical addition of coolant 
return pans and Gray-Mills Coolant Systems. Similarly 
equipped, hundreds of machines for milling, cutting, drilling, 
tapping, honing, belt grinding, sawing, etc. are producing more 
and better work. 


Gray-Mills Systems are the answer to increased efficiency 
in small, large or special tools—or as standby and “cleanout” 
systems. They are available in pump capacities from 50 to 
1,000-gals. per hour — controlled flow. Prices range from 
$39.50 to $132.50. Call your distributor or write for full de- 
tails. Gray-Mills Co, 235 W. Ontario St., Chicago. 

FLO-BAC COOLANTS 


Five types of quality cutting fluids to 
cover practically every requirement 
Available in 10 and 55 gal. containers 


Immediate delivery from your distrib- 
RA -_ vtor, or ovr plant 


Complete Portable 


| LLS COOLANT SYSTEMS “eis: 2 12 1000 orn. 


Pressures 8 to 150 Ibs, 


ING APPLICATION: 


COOLANT 
SYSTEMS 


Gray-Mills Self-contained 
Coolant Systems operate in- 
dependently of the machine 
tool and thus assure com- 
plete freedom from unneces- 
sory vibration and accuracy- 


destroying motor harmonics. 


IMMEDIATE DELIVERY 
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* WHY 13 
DIFFERENT TYPES 
PE pe vo 00 OF [+ 
MOARIIEY NTO t tte 


a 


nw — ROUND-SURFACE 
FILES 



















Confusing ? 


Not when you know the kind of work for which each is best 
adapted. For example, the Crochet, Round Edge Mill, Round 
Edge Joint and Fork Files all have rectangular sections with 
rounded edges, but each is suited to a different service, rang- 
ing from coarse work by the Mill type to finishing touches by 
the Crochet type. Again, there are four types of half round 
files, ranging all the way from a heavy section with a coarse 
single cut to a slim design with the finest double cut. 


When you want advice as to the most suitable Swiss-Pattern 





Files for your work, consult “American- 
Swiss”. . . experienced specialists in the 
manufacture of these precision tools for 
more than 40 years. And when you want 
the most serviceable Swiss-Pattern Files. 
buy “American-Swiss”... preferred by 
experienced tool and die makers and tags: 


machinists because of their clean, sharp, - 
long-wearing teeth and uniform hardness. FREE CATALOG 
SENT ON REQUEST 


American Swiss File & Tool Co., Elizabeth, N. J. 


Un WIS xx 


SWISS PATTERN FILES 
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the meeting through 
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4th meeting was he 
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Wichita. 


i 


Following e dinne é 
the factory of the | 
chore : 
a in § ill g 
iring departm«e N 
- il attention w 
t re 
Visitors at this 1 ng i 
L. M. Cole of the Houston Chapter w 
is a regional director and M 
Furnans of the Carboloy (¢ 
Results of the chapter off ele 


tion held on February 18th 


follows: M. M. Ross, chairman 


H Kirk, Ist vice-chairman Harry 
Giwasky, 2nd vice-chairman; W f 
Grabendike, secretary and Roy W. Os 


burn, treasurer, 


Williamsport. February 22nd meeting 
was held at the Elks Club wit! rt} 
three members and guests 
Chapter ficers for 1943 were ted 
at this meeting with the following re 
sults: Harry S. Taylor, chair: hn 
H. Shafer, Ist vice-chairman; Warren 
C. Zweir, 2nd vice-chairman; W n 
J. McCoy, secretary and Jesse | 
burg, treasurer. 

Mr. P. Garlant, who was t 
speaker at the technical sessio: was 
unable to attend the meeting 


Windsor. The coffee tal t the | 


ary 8th meeting, held in the ¢ 
Edward Hotel, w given by k 
Blowey. Mr. Blowey irector e 
Ford Trade School told of the rk 
being done by the school 

The nominating committee e 
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FC. SPEEDY DRILLING 
0: SMALL HOLES | 


GOVRO-NELSON 


AUIOMATIC DRILLING UNITS 
PATENTED 
PROVEN 
PROTECTED 
CENTRIFUGAL FEED 


““HOLE”’ 


ENGINEERING SERVICE 
5901 FOURTH AVE. DETROIT, MICH. 


US 


HEADS 
STANDARD SINCE 
1915 














| 30 DIFFERENT STANDARD SIZE 
ADJUSTABLE DRILL HEADS, 
CAPACITIES UP TO 1!/," DRILLS 
SEND US YOUR B/PS 
All Types of Fixed Center Heads 
UNITED STATES DRILL HEAD CO. 


Cincinnati, Ohio 

















Write for 
Bulletin 
WP 22. 
















|C-F POSITIONERS 


Speed Production 
and Job Welding 





C-F Positioners make welding a faster and more 
economical operation— save time, save man- 
hours. The welder himself turns and tilts and 
positions even the clumsiest and heaviest weld- 


ments with a push button control — without 
cranes, crane crews, hoist, jacks or “flopping” 
space, All sides can be welded down-hand — all 


welds can be made faster with heavier rods; 
made stronger, smoother and flawless. 

C-F Positioners come in sizes and types for every 
welding need — range from small hand op- 
erated units f light job work to giant posi- 
tioners that swing great weldments weighing 
30,000 Ibs. All have platforms that rotate the 
full 360° and tilt to 135° beyond horizontal. 
All are adjustable for height and are ped- 
estal mounted to give greatest floor clear- 
ance. 


CULLEN-FRIESTEDT 


1318 S. KILBOURN AVE. 


CHICAGO, 


of © Fe 








ILLINOIS 











| 
| 
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WIA: 


manufacture of precision gages 


OUR PRODUCT 


May we quote on your requirements. 


AMCO GAGE COMPANY 


19760 West Eight Mile Road 











Illustrated above is our modern daylight factory of 10,000 square feet devoted to the 


Straight Side, Serration, Involute Male and Female Splined Gages, Plug, Ring, 
Snap, Flush Pin, Profile, Fixture, Length, Width, Thickness and Relation Gages. 
We have a complete Spline Engineering Service for your convenience. 
with close tolerances are normalized and stabilized. 


68° Fohrenheit. 


Gages 


All gages are inspected at 


Detroit, Michigan 
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HANDLE 
PRECISION 
MEASURING 


and 
CHECKING 
of GAGES 
WORK and - 
PARTS “hn 







with the 


SCHERR 
COMPARITOL 


Convenient, Fast, Accurate, Versatile 

All uncertainties due to the human factor “S)** Ci" — 3s seas bless 
are eliminated in measuring and in checking . 
with the SCHERR COMPARITOL. Any inspec- 
tor will get the same reading on a given piece 
of work. Skilled operators are not required. 

The COMPARITOL is ideal for precision in- 
spection of plug gages, cylindrical ground work, 
screw machine parts and other work. The in- 
strument provides visual readings on a scale 
graduated to .0001"'. Range is .004" with .002"" 


7 - , MAGNI Y we sted me , 
plus and .002" minus. Two sizes available— to imcection $1850 








Standard—Range 0 to 6" Price $195.00 Heavy 
Duty 0 to 8" Price $250.00 

Investigate the COMPARITOL. Write for 
folder today. 





GEORGE SCHERR CO., INC. — ee 


132 Lefayette Street t,o eee 














~ 

e & 
Characte of the deven of ali STURDIMATIC LIVE 
wshomng achon 


ENTERS a low overhang and a shgnt 





¢ that compensates for expaewon due te heal, shock and exceswve thrust leads—reducing wear te os mimmem A | 
pe properly engracered hve center 1s one of the lundamentats of seihag up 2 0b aad requires 8 specials! \ eaperveace 
Sandard shanks with Morse taper carried in stock ‘ 





We will see that your job is set up with the right 
LIVE CENTER—prompt deliveries on high priorities 
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Send: for Valuable Boo} o 


Forgings For All Industries 
Rough Turned or Finished Complete 


Composite 
Sections 
Extrusion Tc 
Crankshaft Fo; 
Gear Forgin 
Die Casting D 


Rings, Discs, Blocks, 
Shafts, Hubs, Bars, 
and Special Shapes 
Tool Steel of al! 
Makes 
S.A.E. and N.E 
SPECIFICATION 
Stainless & 
Copper Forgings 


~~ 


} h.7 C : 
4 LUCUUULL O82 QPPUUUd 
— j 


| May we Serve You? 


AJAX STEEL & FORGE Co. 


205 ADAIR STREET 





DETROIT, MICHIGAN 





DEPENDABILITY 


AND SAVINGS 





TUTHILL Model C€ 
GENERAL PURPOSE PUMPS 
Tuthill Mode t itive 


ry pumps al mple 
n, compact and built 


sig 
tak 
eitr 







» SAVES ON FIRST COST ner dir ssn tt - 
» SAVES POWER ae es he 

. CUTS MAINTENANCE f = 

» SAVES SPACE : 


° SAVES TIME 


‘ee MONEY 
Tuthill PUMP COMPANY 


939 East 95th Street ®@ 


Write for Catalog 








Chicago, Illinois 
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A of the many wags 
SLOTMASTER can de used 
Zo 4daue TOOLS & SETUPS 


Left: Set-up 
for lapping 
deep impres 
sion Die. 

Below Set- 
up for cutting 
an internal 


SLOTMASTER can be used on any 
rourd or flat-on-round overarm milling 
machine and will do precision work that 
normally requires a multi-thousand dol- 
lar machine. (All working parts are of 
tool steel heat treated and ground to 
close tolerances). it takes but little 
time to change over from one head to 
the other . . . the stroke of the ram is 
adjustable from 0 to 4"’ . . . the speeds 
range from 50 to 250 S.P.M. The ool 
holder is of the clapper box type and 
can be turned in any position. SLOT- 
MASTER comes complete with pulleys, 
motor, mounting bracket, etc... . Send 
for a 4 page catalog—give specifications 
of the milling machines you wish to 
equip. 


Immediate deliveries on high 
priorities. 


EXPERIMENTAL TOOL & DIE CO. 
12601 Greiner 
Detroit, Mich. 


Below: Conventional 
set-up on a round 
over-arm milling ma- 
chine; thumbaaltl 
shows set-up for cut- 
ting a spline. 






UNIVERSAL } 
SLOTMASTER | 


ixpeer 








with the 


MAJESTIC 


INTERNAL 


An exceptionally wide range of internal grinding jobs can be 
handled on the New Majestic Internal Grinder. Its simplicity 
of design and ease of operation are features of utmost impor- 
tance in providing maximum grinding output at low cost. 


SPECIFICATIONS 


Length of table, 48"'. Swing over table, 10". 
2 Precision dial graduated to .0001"'. 
Speeds—100, 225, 350 r.p.m. 


Travel of cross slide, 
Precision bearing work 
nead 


Write for complete details contained in New Bulletin 


Majestic Tool & Mfg. Co. 


2950 E. Woodbridge Detroit, Mich. 
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GLENZER ADJUSTABLE ADAPTERS 


: 
: 


For Multiple Spindles 


STANDARD 
EQUIPMENT 


DRILLING 
REAMING 
AND TAPPING 
MACHINES. 


ADOPTED AS 
STANDARD 
BY LEADING 
AUTOMOTIVE 

AND MACHINE 


J. C. GLENZER 
COMPANY 


6463-6477 
Epworth Bivd. 


MICHIGAN 


FOR ALL 


TOOL 
ANUFAC.- 
TURERS 


THE 


DETROIT 














LATH 
MILLING 







oversize hubs that permit retapping... 
ARMSTRONG Drop Forged Lathe and Milling 
Machine Dogs have double life ... 


are uni- 


versally recognized as the finest 


obtainable. 


ARMSTRONG 


E AND 
MACHINE 


DOGS 


Because they are cor- 
rectly designed and 
balanced and are 
drop forged from 
tough open hearth 
steel, heat treated to 
extreme stiffness .. . 
because they have 
alloy steel screws 
that are hardened at 
the point to prevent 
up-setting, and have 


11 types, all sizes. Write for Catalog. 


Eastern Sales: (99 Lafayette St 





ARMSTRONG BROS. TOOL CO. 


"The Tool Holder People'’ 
360 No. Francisco Ave., Chicago, U. S. A. 


New York 
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Swiveling ram head 
and tool holder, auto- 
matic circular table 
PY Mm 
automatic feeds in all 
directions. 


9” Yo 0" SraoOKt 


PROMPT DELIVERY 


8 


DOUGLAS MACHINERY CO. Inc. 


150 BROADWAY NEW YORK, N. Y. 








Expert Tapping 
with “Green” Help 


Proeunter Tapping Machines are désigned to per- 
mit unskilled men and women workers to tap like 
experts Actual production records show that 
green’ help get more accurate tapping, faster— 
with less tap breakage—when they use Procunier 
Machines Here's why 


The extra-long spiral compersating springs, with 
wide range of hand serew adjustments, maintain 
pre-set tap feeding ard reversing pressure IN- 
DEPENDENT OF OPERATOR! Other Procunier 
features that step up your tapping output are 
|. The improved Procunier tapping head with 





double-cone cork-face friction clutch: 2. Four 
speeds, ranging from 390 to 2050 RPM: 3. One 
machine handles tap sizes from Ne. 2 te 2” 
through two interchangeable heads. 


TAP ESTABLISHES IT OWN LEAD 


The new Procunier Universal Tapping Machine 
is exclusively designed so that it actually 
allows the tap to establish its own lead. 
There is nothing more accurate than a 
precision ground thread tap as a guide 
for tapping—so maximum tapping efficiency is 
attained where an accurate tap is free to estab- 
lish its own lead in cutting the thread. 


SEND FOR CATALOG giving full details, description 
and prices on the full tine of Procunier Universal 
Tapping Machines. complete tine of Procunier Pre- 
cision Tapping Heads to meet all needs and the new 
Tru-Grip Tap Holder 


PROCUNIER Safety Chuck Company 
12 - 18 S. Clinton St., Chicago 





‘ 

. Send me bulletins on: © High Speed 
‘ Tapping Heads () Tru-Grip Tap Holders 
8 © Universal Tapping Machines 

' 

& Name 

' 

& Address 

' 

' cl State 


nN 
— 
on 























Many Times Greater Die | 
by Using WILLEY’S D} 
Made of WILLEY’S Wy Ta) 


When you change from 

to WILLEY'S DIES, as 
production goes up — 
down. In the vital produ 
small arms ammunition 
tridge cases, 
Dies are provi 
worth in many w 
duction plants 
Catalog on reques? 














WILLEY’S CARBIDE TOOL CO, 


1340 W. Vernor Highway, Detroit, Michigan 








Make Accidents Impossible 


with the 
“Safety First” 
Belt Stick 


Style S1 for belts 1" to 3" 
Style S2 for belts 3" to 4" 
$2.00 each, $20.00 dozen 


This belt stick end prevents accidents caused 
by operators throwing belts on and off moving 
pulleys with the ordinary belt stick with the single 
pin in the end. The "Safety First" is provided with 
three rollers, two of them being tapered. This 
stick cannot catch. At all times the tendency is 
for the belt to slide on to the pulley as the stick 
slides away. Stop unnecessary accidents in your 


plant. 








Write for Catalog E-42 


THE READY TOOL COMPANY 


585 IRANISTAN AVE. 
BRIDGEPORT CONN. 
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lie Improved Nielsen | 
Live Centers 


AD CAPACITY—200 TO 40,000 LBS. 
AT 100 RPM. 


! AVE ADJUSTMENT TO TAKE UP WEAR | 
AND PRELOAD BEARINGS 


ANDARD MORSE TAPER No. 2 TO 6 | 
IN STOCK 


Write For Catalogue 


Qeort, Ss SES 
WT Bel fore | ; 
pipe BS” Adbestcmene 
Weick — 
T3 


ae a eee ee 
































NIELSEN, INCORPORATED 


LAWTON, MICHIGAN 


























Valves 


help assure ™ aximum pro- 
“ | better Valves 


Control 





u won't fin ; 
“Tn tite’ 
than ene a U1 


* Permanen® tightness 
quick maintenance 
sy— 


nstruction 
e Packless type oe ; 





HANNA ENGINEERING WORKS 


1765 ELSTON AVENUE . CHICAGO, ILLINOIS 


“Anti-friction Bearings 
Throughout” 






CARLTON RADIAL DRILL FEATURES— 


1—LOW HUNG DRIVE TO THE SPINDLE 
2—ALL POWER DRIVEN PARTS RUNNING IN OIL 
3—QUIET RUNNING AT ALL SPEEDS 


4—CONCENTRATED AND CONVENIENT 
CONTROLS 


5—CONSTRUCTED ON UNIT PRINCIPLE 









THE 


CARLTON 


MACHINE TOOL COMPANY 


CINCINNATI, OHIO, U.S.A. 





















Air & Hydraulic RIVETERS ¢ CYLINDERS « Air HOISTS 
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NEW “Gp jail” OF 





alg’ 
ZAGAR 
FIXTURES 






@ The illustration above shows 
two 2” Zagar Holding Fixtures 
mounted on a Cincinnati pro- 
duction milling machine. One 
universal joint is cut while an- 
other is being loaded. The fix- 
tures have standard tap holes to 





fasten special locating brackets. 
Production rate — 23 pieces per 
hour, No. 4140 steel, aircraft 
quality, about 1-3/8 diameter 
The operator has time to burr 


all pieces completely in this cose production was doubled 
by using @ 2" Zagar indexing Fix- | 
ture with a special drill jig for drill- 
ing and loading simultaneously. 


Ask for a copy of our well 
ilustrated Bulletin E-1 


) i om 


Cleveland, Ohio 


y A CoP: Sy a 0 





23880 Lakeland Blvd. 
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THE PASSING PARADE © 


THE EVER-CHANGING SCENE IN MASS MANUFACTURING 








S. B. Taylor, works manager of the 
Reliance Electric & Engineering Com- 
pany of Cleveland, Ohio, since 1931, 
was elected manufacturing vice presi- 
dent at a recent meeting of the com- 
pany's directors, Officers re-elected by 
the directors included Mr. Charles L. 
Collens, president; H. Morley Hitch- 


*T.M. REG. U.S. PAT. OF! 


cock, vice-president and treasurer; A. 
M. MacCutcheon, engineering vice 
president; James W. Corey, sales vice- 
president; V. Putnam, secretary 
and H. F. Walters, assistant treasurer 


Walter H. Norton has just been ap 
assistant 


pointed general manager of 





@ Especially designed and built with 
pose 


ability of hundreds of vital parts. 


The engineers worked for years 
DoAll performance. Vibration is p 


eliminated through rugged construction. Bear- 
ings are of larger area and hand scraped. Every 
part is so perfectly co-ordinated that you are 
assured of accuracy not only to size, but to flat- 


ness and parallelism. 


GRINDING AT ITS BEST 


For that final operation 


the DoAll. 
When the finish is so perfect that 


actually “wring” two flat surfaces together— 


well, that’s super grinding—and that’s 


DoAll has to offer. Adaptable to either wet or 


dry grinding. 


Send for descriptive literature. 


PROTECTIVE SADDLE 












to do the difficult task of super accurate 
grinding, so essential in our mass production 
program of today which calls for interchange- 


a smooth, mirror-like 
finish—a finish that will pass every rigid inspec- 
tion test—that will make a surface accurate to 
less than a ten thousandth of an inch, investigate 








one pur- 


to refine 
ractically 





5¢ 12. of Beanngs 
WAND SCRAPED 


ae 


you can 


what the 














SAVAGE TOOL CO. 


Dept. TE Savage, Minn. 


DoAll Branches In 25 cities, each in 
charge of a trained sales engineer 
to give you quick service on Grind- 
ers, Gage Blocks, Contour Machines, 
Band Saws and Files. Consulf your | 
phone book. ' 





the footwear dlivisi 
States Rubber Compa 
of his promotion Mr 
duction manager of tl 
divisions of the ! 


with the concern 30 years 








Harry J. Hauck was elect 
president of Goss & de euy 
Company of New Britain, ¢ 
on March 15th. Mr. Hauck j 
ing chairman of the Hartf 
of the American S 
neers 


J. Russell Duncan, secretary 


less Machine Company of Raci 
consin, has been appoints 
manager of that firm. Mr 





J. RUSSELL DUNCAN 
Now Peerless General Manager. 


also a member of the board of direct 
of the Ben-Hur Manufacturing Cor 
pany of Milwaukee, Wisconsin. 


Robert W. Wolcott, president of the 
Lukens Steel Company of Coatesville 


Pennsylvania was ently appoi 
as special assistant to WPB Steel |! 
vision Director H. G. Batcheller. Mr 
Wolcott will handle 


C 
problems « 
¢ 


f 
and use of 


curement, allocation, 
and steel scrap. 


Anthony J. Snyder, formerly 
neer in the Physical Laborator 
Morse Twist Drill & Machine ¢ 
pany, has recently been made W 
Manager of the concern’s New Be 
plant. Mr. Snyder is a charter met 
of the Boston Chapter of the Ame 


Society of Tool Engineers 
Folke Richardz was recently 
pointed manager of engincering f 
Westinghouse Electric & Manufa 
ing Company’s Gearing Departm«e 
the Nuttall Work in Pitt 
Pennsylvania. Mr rd 
Westinghouse staff 26 asa 


engineer in the radi nd phot 
department 


Earl E. Smith of 
ney Aircraft Company at East | 
ford, Connecticut was recently 
pointed assistant head of inspectior 

(Continued on page 220) 
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Pratt & \ 














compliments to a crew 
en in our shop whose ex- 
ence with us totals nearly 
years. 


are proud of them and 
are proud of the high 


utation of our organiza- 


s long experience and high 
egree of skill is devoted 
0°, to war work. 


NATIONAL TOOL SALVAGE 
COMPANY 
6511 Epworth Bivd. 
Detroit, Mich. 























SOCKET-HEAD CAP SCREWS 
HOLLOW SET SCREWS 


¥ e 
Y e 





















All Die Makers’ Supplies 
Danly Com: ercial Sets 
Danly Special Sets 


DANLY MACHINE SPECIALTIES, INC. 
2100 South 52nd Aveave, Chicago, Illinois 
MILWAUKEE © LONG ISLAND CITY, W. Y. 
DAYTON © DETROIT © ROCHESTER 
CLEVELAND ¢ PHILADELPHIA 


DUCOMMUN METALS & SUPPLY CO. 
les Angeles @ San Francisco 


DANLY 


PRECISION DIE 
ee | tS 


ER APRIL, 1943 











GJaging Aecutacy’ D> 





(\) DUBLIFE ji 


PLUG GAGES 


The Gage dependable for longest service is essential to speed pre- 
cision production. DUBLIFE Gages double the life of gage accuracy, 
with reversible ends, both "Go" and "No Go". Turn either end when 
worn, and you have a new gage. Plugs locked by bronze split collet in 


one handle. Sizes: .030 to |" UPPCO lapped, enduring finish. 


United Precision Catalog shows full line with complete data. 
Write 


UNITED PRECISION PRODUCTS CO. 


Chicago, Ill. 


Also other gages of American Gage Design. 


3517 West Belmont Ave., 























PRECISION THREAD MILLER 


FULL AUTOMATIC CONTROL 








INTERNAL OR EXTERNAL RIGHT OR LEFT — UP TO 7 INCH DIAMETERS 


COMPLETE MOTOR EQUIPMENT — FIXTURE TO SUIT 


The James COULTER Mechine Co. 


BRIDGEPORT . 


CONNECTICUT ° U.S. A. 
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quality contro n the new Pratt & 
Whitney Sha plant in Kast Long- 
meadow Massa isetts. Mr. Smith 
was previously with the Studebaker 
Aviation Company at South Bend, 
Indiana an ilso with the Material Di- 
vision, Air Corps U.S. Army at Wright 
Field Daytor Ohio 


M. Martellotti of the 
Milling Machine ( 


man of a committee 


Cincinnati 
chair- 
which is at work 
1939 edition of the 
Manual on the Cutting of 
members of the commit- 
O. W. Boston, University 

T. F. Githens, Cleveland 


ompany 1s 


on a revision of the 
A. S. M. | 
Metals. Other 
tee include 
ot Michigan 


CUTTING Hig 
‘BRINELL STEEL 


[wist Drill Company; M. F. Judkins, 
Firth-Sterling Steel Company; M. E. 
Lange, Warner & Swasey Company; 
F. W. Lucht, Jr., Carboloy Company, 
Inc.; and F. J. Oliver, “The Iron Age.” 


Norman C. Einwechter has been ap- 
pointed assistant to the vice president 
of The Carpenter Steel Company it was 
recently announced. Mr. Einwechter, 
who has been a special representative 
for this concern, will have offices in New 
York and Philadelphia. 


William J. Priestley, chief of the 
WPB Steel Division’s Alloy Steel 
Branch since September 1942, has re- 






Style [1 


Turning Hadfield Manganese 
Steel 
Style 11 


with Kennametal Tool 


One of the greatest problems in the machining of metal has 
been the cutting of hard steels. In the past, output of highly 
accurate parts in this field has been hindered by the lack of 


an efficient tool composition. 


The discovery of an inter- 


metallic compound, tungsten-titanium carbide, has provided 
the answer to the problem of machining steels of high tensile 


strength. 


KENNAMETAL tools, made from this basic ingredient with 
binders of carburized tungsten and cobalt, 


and cemented in vacuum electric furnaces, 
have the requisite strength and hardness up 


to 550 Brinell. 


If your problems involve machining steels 
of high tensile strength, use KENNAMETAL 


—the tool of faster, greater production. 





*INVENTED AND MANUFACTURED IN JU. S. A. 


Ex 

















signed that posi : 
post aS i € a 
searcn a eve 
tri Me i re, 
York 
Robert A. Hurley 
Ma 
w \ 
( i ide 

R. S. Neblett has 
sistant manager of ¢ ‘a 
Federal and Marin: 
ce t int i! M 
wi , : I 
a ik 

Thomas C. Finnell 

i 
\ 

\ 
Herbert W Mc Ke igzue 
i Manuf i 
Howard M. Givens, Jr., 
tor st Ssaies Io! 
c, doa 
I i i, W 
ers t 7 
\ k S 
nouncement 

Andrew H. Phelps, vice-pr« 
charge of purchases and traff 
Westinghouse Electri ind Ma 
turing Company, recently r¢ 
Westinghouse Order of Merit 
ceptional service to the elect 
dustry and his company in wart 

Bernard F. Nemerguth was ré 
appointed service manager of the 
electrical induction heating and 
ening equipment division of The 
Crankshaft Company. Formerly 
test engineer, Mr. } erguth has be 
with the company f more thai 
years 

Clarence A. Gauger is in char 
the new factory br h of the \ 
Harper Company f Chicago \v 
will be located in the I. N. Van N 
Building in Los Angeles. 

Hugh Acock has been named 
district manager of W hee 
struments Co., Chicago. His 
quarters will be in Houston. C. H 
Garrison has bee Kansas 


representative of the same concert 


Russell George has been added t 
sales and service irtment < 
company’s Combust! Sateg 
Division 
DIED 

Max W. Babb, cl man of the 
of +} e Allis ( 1 ] 9 M anufact 
fomnany. died Mat 3 tn Milv 
Mr. Babb, who had been board « 
man since January 1942 and the 
pany’s president for the ten 


(Continued on page 222 
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highest accuracy standards the MOREY 

VERTICAL SHAPER is simple for tool-room manu- 

ng. Power feeds and power rapid trans- 

verse feeds in all directions are instantly available 
y|l operating positions. 

Ask for Circular 726 


MOREY MACHINERY CO., inc. 


410 Broome Street New York, N. Y. 











| SAFETY 


- <WEDGE 
GRIP 
| HOLDERS 


® No Spalling! 
® No Mushrooming! 
® Positive Gripl 


® Deeper 
Impressions! 

© 50% to 100% 
More Servicel 


(Patented) 





r marking airplane parts, rough 

d semi-finished shell forgings, 
ears, bars, and other machine 
parts. Can be furnished with 
ny size and number of pieces. 

tented Safety Snap provides 
sick change of Steel Type in- 
erts. 


Write for prices and complete 
information 


M. E. CUNNINGHAM CO. 
169 E. Carson St. Pittsburgh, Pa. 
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For Your Position-Welding Problem 
RANSOME HAS THE ANSWER 


he latest Ransome development in position-welding equipment is shown 

above ... Turning Rolls for rotating heavy cylindrical work. 

The set of driving rolls is controlled by a variable-speed unit. Means for 
adjustment to accommodate cylinders from 2-ft. to 14-ft. diameter is provided. 
One or more sets of idler rolls are used, according to the length of cylinder be- 
ing worked. 

The Ransome line of positioners and rotating fixtures includes the unit that 
will help you produce smoother and stronger welds... in less time than with old 
methods, and at a substantial reduction in cost. 

Our engineers are ready to study your problem andtooffera specific solution 

» Literature on Request 





Light-duty, 2500-Ib. cap., 3000-Ib. cap 3-ton cap 8-ton cap. 20-ton cap. 


hand-operated' elevating base 


‘ me. WEL MACHINERY COMPANY + DENSULER 

















the right whee 


ont GH.--:: 

Ne Oo 7 E. N Oo u before 

4 Ss hy eh ma achine ni s" 
° 


MARSCHKE 3 - SPEED 


















* Over 70 specifica- SWING FRAMES SAVE YOU MONEY because 
tions of Marschke 

Swing Frame, Floor having selected the right grade, grit and bond 

Stand and Pedestal 

Grinders & Buffers |. Wheel is held firmly between accu- ee 
— from 1 to 25 HP. rately machined flanges 9 


cludes conveniences 
for making changes 
quickly when need- 
ed to maintaln 
maximum grinding 
efficiency. 


2. Wheel rotates smoothly upon a stiff, 
true-running spindle 

: 3. Wheel can be kept at right cutting 

with dependable speed because incorrect wheel speed 

durability under is indicated by relation of spark lip 

toughest, grittiest and wheel rim. Never an excuse for 


not using the right speed with 
operating condi- a Marschke. 
tions. 


. built to ma- 
chine tool standards 


Marschke Write for Complete Marschke Catalog— 
Heavy Duty 
Multi-Speed VONNEGUT MOULDER CORP. 
24" AC Swing 


1820 Madison Ave. Indianapolis, Ind. 


Frame Grinder 
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prior to that, was 68 years old at the 
time of his death. He joined the Allis 
Chalmers organization in 1904 and was 
made vice-president in 1913. Mr. Babb 
was a director Cutler-Hammer, a di 
rector of the Federal Reserve Bank for 
the seventh district, and a trustee and 

member of the executive committee of 
the Northweste Mutual Life Insut 
ance Lo 


Jacob Andrew Menges, Pittsburgh, 
Pennsylvania, died February 22nd. He 
was employed by the Motch & Merry 
weather Machinery Company as a 
sales enginee for 22 years. Mr. Menges 


was born in Brownsville, Pennsylvania 


February 8, 1898. He attended the Uni- 
versity of Pittsburgh and was a mem- 
ber of the American Society of Tool 
Engineers. Mr. Menges is survived by 
his widow, daughter and one sister 


Homer C. Bayliss, for twenty years 
co-manager of Motch & Merryweath 
er’s Detroit office, died in Detroit on 
March 14th. Born in Dennison, Texas 
n February 12th, 1885, Mr. Bayliss 
was a graduate of Marietta (Ohio) Col 
lege and Ohi Wesley an University 
He is survived by his wife Edwina, a 
daughter, Mrs Richard Gimon, Den 
ver, Colo., and a brother, Wallace M., 
of Bridgeport, Connecticut. Mr. Bayl 





HESE are 
but two of a 
wide variety of 
form tools with 
Speedaloy 
tips —for fast, 


accurate work. 








NGSTEN 





Precision 
ground to 
any form 


\/ 


ALLOY“. 


ae 
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HOMER C. BAYLISS 
Died in Detroit March 14 


a — W erst, 
of The Baldwiu 
] 


died a in We t Pal 


Florida. Mr. Werst was 


the time of his death and hae 
The Baldwin Locomotive W 
1898, with the excepti f fiv 
spent is general 
Lima Locomotive W 
Ohio 

TH I 





NEW LITERATURE 


More New Literature on page 184 | 








(699) Metal Saw 

Johnson Metal Cut- Off Band Saw 
4 pp. Johnson Manufacturi: t 
ation, Albior Mi higan hi 
bulletin describes a illustrate 
saw in detail 


shown and genera 


(700) Spray Booths, Dust Collection 
Aqua-Restor. 4 pp. Aqua-R« 


vision, Maver Manufacturing ( 
tion, 50 Division P r Brook 

Y. Introducing a new line of pa 
spray booths ar ist collect 
tems, this new illustrates 
describes a numbe f booths for 
ferent industria uinting operat 
and a water-was st collector 


(701) Tool Salvage 

Salvaging Tools. Eutectic We g 
Alloys Company of 40 Worth St 
New York City. 7 instructive 
ter has been prepared for distril 
to war plants and tells how te sa 


tools [The data ntained has 
edited by this cor rn but the 
mation and pictures were obtained fr 
manufacturers using Castolin Eut 


low temperature welding all 


(702) Burners for Heat Treating 
Selas Superheat Burners, High-Speed 

Concentrated Heat Sources Fueled with 

Gas and Air ay 8 pp. The as 


Com pany, Erie e and D St 
Philadelphia rhis'n W bulletin in 
28 illustrations a1 ntroduces ra 
equipment for flame-hardening 

annealing, mechanized-brazing, pre 


ing, and other localized open heat t 
ments. Also discussed are such sul 
as applications, advantages, oper x 
principles, and construction details 
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H'5E are critical 
Ta . Victory 


| >n production WAR 
spe That's why 


plant needs EFFORT 


of these fast- 


| oe 5, sturdy tools DEMANDS 


e and labor 


aids. The M-B THIS 


Pneumatic 
is precision. SPEEDY 
streamlined 
xcellently balanced 
e-sealed bear 


ings need no lubri- POWERFUL 


n. Widely used 
recommended 
A highly useful TOOL 
companion to our 
famous ‘"‘SUPER 
SPEED" Model SS-SR e 
Pneumatic Grinder. 


| Also Other Models, 
|ond Air Line Filters Write for Circular 


and 





and Automatic Alr 
Line Lubricators. 





M-B PRODUCTS | ©?08 orrice 


@ 44 WHITEHALL ST 
130 €. LARNED ST., DETROIT, MICH New York, N.Y., U.S.A 














JUNKIN 
PRESS GUARD 


%& Maximum protection for your 
men, and your profits 


¥%& Increased press production 
* Lower insurance costs 


%& Finer plant morale 


Write For 
Power Press Protection 


JUNKIN SAFETY APPLIANCE CO. Inc. 


930 W. HILL ST. LOUISVILLE, KY. 








MULTIPLE THREAD 
MILLING HOBS 





Fe Anny 


Win} 


4 
VK: 





—in any thread system, any thread 
angle, any thread form. Inch or 
metric scale. Left or right hand 
threads. Free from distortion. Up 
to 7" O.D., and 4" thread length 
for internal or external threading. 
TOLERANCES: CUT ON MACHINES 


ADJUSTABLE FOR TOLERANCES UP 
TO 1/10,000 


All hobs demagnetized relieving 
chips immediately. 
DELIVERY TIME: FROM 1 WEEK ON 


U. S. MACHINE TOOL 
MFG. CORPORATION 


DEPT. T 
00 So. 6th Street, Terre Haute, Ind. 


For quick action call plant at Clinton, Ind., 
Telephone 85 
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GARRISON 


GEAR CHUCKS 
are used on—— 
* GEAR SHAPERS 
* DRILL PRESSES 
¢ ENGINE LATHES 
* TURRET LATHES 
* INTERNAL GRINDERS 
* EXTERNAL GRINDERS 
* OSCILLATING GRINDERS 
* DIAMOND BORING MACHINES 
* HORIZONTAL BORING MILLS 


and are used for— 


Grinding . . . Precision Boring 
. .. Machining and other oper- 
ations on Spur. .. Internal... 
Bevel .. . Cluster .. . Helical 
and Herringbone Gears. 


GARRISON 


MACHINE WORKS, INC. 


DAYTON 1@} 5 te) 


















TO HELP YOU 
TEACH THE NEW 
GRINDER HAND 


how to get maxi- 
mum service from your 
Diamond Tools—we have 
some effective training 
material. Send for it. No 
obligation. 

KOEBEL DIAMOND TOOL CO. 
9442 Grinnell Ave., Detroit 
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Multi-Point, Multi- 
Set, Multi-Edge,and 
Single Set. Diamonds for 
All Industrial Purposes. 











HIGH SPEED TAPS 


NOW ON CRITICAL LIST. 
KEEP THOSE NOW IN SERV- 
ICE 100%, EFFICIENT BY 
PROPER SHARPENING. 





| THIS NO. 12 GRAND RAPIDS 


TAP GRINDER MAKES THE 
JOB A SIMPLE ONE. 


Bulletin on request | 


GALLMEYER & LIVINGSTON CO. 
110 Straight Ave., SW 
GRAND RAPIDS MICHIGAN 
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BALDOR 


BEARING GRINDERS 








BUILT FOR HEAVY 
PRODUCTION SERVICE 


Shown above; BALDOR Grinder No. 
803. % h.p., 3400 r.p.m., 110 volts, 
| phase, 60 cycle. 8” x I" Aloxite 
wheels; enclosed guards and adjust- 
able tool rests. Net 


$60." 
weight, 85 Ibs. ° 


Ask for Bulletin 307 
BALDOR ELECTRIC COMPANY 


4335 Duncan Ave., St. Louis, Mo. 














BUILT BY MOTOR SPECIALISTS 








HYDRAULIC PUMPS 


For automatic precision type machine 
control, where low or high pressures are 
uired for either slow or fast operation. 
Oil pressures of 50 to 1000 Ibs. per sq. 
in. at 0 to 30 G.P.M.—for holding, press- 
ing, clamping, feeding and forming 
operations. 


RACINE HYDRAULIC VALVES 


With exclusive * ‘Sleeve 
Type’'’'—‘‘' Balanced 
4 pond * construction, 
‘to 144" standard 
sizes with mechanical 
electrical or manual 
control devices 


RACINE METAL CUTTING MACHINES 
With Hydraulic Feed and Control features. 
For general purpose or production metal cut- 
ting. Capacities 6" x 6" to 20’’x 20” . Request 
complete information and prices. Our engi- 
neers will be glad to help you with oer a4 
draulic circuit problems. Address 

STANDARD FOR QUALITY AND nahh 





RACINE TOOL 


AND MACHINE CoO. 
RACINE, WISCONSIN 
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APRIL 
MEETINGS 





Cincinnati. April 13. Alms Hotel. The 
speaker of the evening will be Mr. Peter 
Rossman of Curtiss-Wright Corp. 





—A.S.T.E. DOINGS — 
(Continued from page 212) 
election of chapter officers recommend- 
ed that the present chapter officers be 
re-elected for 1943. Not only did the 
chapter approve of this recommenda- 
tion, but it also unanimously resolved 
that the present treasurer, Geo. Staples, 
and the present secretary, D. M. Dun- 
can, be elected for the next two years. 
The regular technical session con 
sisted of an illustrated talk by Mr. T 
Buell, sales manager of the Sundstrand 
Machine Tool Company of Rockford, 
Illinois. Mr. Buell used lantern slides 
and a motion picture to illustrate his 

talk. 
Worcester. The new chapter officers for 
1943 were installed at this meeting. The 
installation ceremony was conducted by 
Mr. Lippard 

Mr. Peter F. Rossman, technical 
assistant of the Curtiss-Wright Cor 
poration, Airplane Division, Buffalo, 
gave the talk at the technical session 
Mr. Rossman spoke on the design of 
tools and dies for aircraft which he 
illustrated with moving pictures and 


slides THE END 


Just Published 











TOOL DESIGN 
Donaldson & LeCain 


A vital book for war production 
workers. A full discussion of the 
design and construction of instru- 
ments and tools, written with war- 
time applications in mind. 536 
illustrations. 


Price $3.75 





Harper & Brothers, 49 E. 33rd St., 
N. Y. C. 


Enclosed please find $ for 
copies of TOOL DESIGN. 

Name: 

Address: 


















SHE’S FIGHTING 
TOO: MAKING PARTS 


WITHOUT Dies 


No dela 

quicker ( 

rapidly taking , ; ’ 
dustrial front. DI-ACRO P 
chines Shear Brak R, 
ice y su 

luplicated | Of 
LESS DUI ICA 

ING Thou i 

DI-ACRO Mac 

ire now 


piants. Write for catalog 


“Metal Duplic iting 
Without Dies 


O'NEIL-IRWIN MFG. CO 


307 8th Avenue South 
MINNEAPOLIS, MINN 























IN STOCK — 
READY for SHIPMENT 


A Complele Line 
DT CO.— RE-SET-ABLE 
Common Quality Diamonds 
$12.00 per carat 
No. 5-CN ‘ 
For 6” to 10” Whee 
No. © CN 


No. CN-HD - 
For Heavy Duty 





Ilustrated are three typ 
cal straight shank t 
No. 4-CU “rx Als 
Diamond Sizes 
6, and 7 
No. 5-CU alt Als 


D lamond size 
7.8and9 
No. 7-CU x Als 
Diamond Siz 
8, and 9 
Diamond weight 
ed on each tool 
size markings ere 
in 4 carat gra 
SPECIAL 
RE-SETTING 
Mailing Envelope 
tory Plants 


Trademark Ree 





No. CU No.5-CU No. 7-CU 


DIAMOND TOOL COMPANY. Not Ine. 
Sheldon M. Booth, Pres. 
938 E. 41st Street aril (come 
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tT. 4. L. FRONT LEVER 


B NCH PUNCH 


Built for hard 


tough work — die 





cannot lose align- 
ment with punch 
— all parts inter- 


changeable. 


Capacity 42” holes 
through yy” steel; 
1s’ through \” 
steel. Can also be 


PRICE WITH ONE made for holes up 


PUNCH AND ONE to +8” in thinner 


DIE- 

$50.00 metal. Stock 
. punches and dies 
onto available from yx” 


to 42” by 64ths. 


Weighi, 70 Ibs. 


T. H. LEWTHWAITE 
MACHINE CO. 


(Est. 1890) 
307 E. 47 St. NEW YORK 

















e MACHINE 
DEVELOPMENT 


eMACHINE 
DESIGN & BUILD 


e TOOL DESIGN 


Quotations promptly 
furnished — WIRE or 
WRITE Today. 


PROVEN 
DEPENDABLE 
SERVICE 


Mc GOWAN 


ENGINEERING: SERVICE 


*486 PAWTUCKET AVE.* 
PAWTUCKET -RHODE ISLAND 
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LAPPING COMPOUND 


Grade No. 38-900A 


A NEW compound with a NEW 
abrasive sharp enough to lap 
and polish hardened materials, 
nitrided, chrome plate, etc. 
Gages, Dies, Aviation parts— 
yet fine enough for the final 
finishing. 


This compound has a special 
heavy oily paste base especially 
made for dilution with spindle 
oil, kerosene, sperm, etc. 


ce 


Hand Plate Machine 
Lapping 


oe 


Glass‘jar samples upon request 


United States Products Co. 
518 Melwood St. 
Pittsburgh, Penna. 


“Recommended for use on Norton 
Lapping Machines 
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witH our HOBART ° 


| 
ARC WELDERS we're 


READY FOR ANY KIND OF 


POST-WAR COMPETITION. | 













These Hobarts are the most valuable 
tools we've added during this war 
They've allowed us to make all kinds 
of short-cuts; set amazing production 
records: and to improve our 
product for Uncle Sam. After 


with 
the war our old customers are orig/nal 
going to be the ones to profit REMOTE 
from our good fortune, so we're fa7 CONTRO 


mighty proud to have these 
welders on our side 


HOBART BROS.CO 
Box TE-43 Troy Ohio 


516 Pages: Fully Illustrated 
“PRACTICAL ARC WELDING” 
The Ideal Reference Manual 
for Engineer, Shop Superin 
tendent, or operator. Deals 
with latest methods and pro- 
cedures. Shows you “how to 
do it’’ for every welding po 
sition, metal, and rod. Worth 
many times its low cost. 5 
days free examination. Sent 





C.0.D. (plus postage) or 
postpaid if check $2.00 
enclosed Postpaid 
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A GIANT 
WORKER 


SAVES 
THOUSANDS 
OF HOURS 

DAILY 


FILING 


MACHINE 


“THE TOOLMAKER’S 
BEST PRIEND™ 





SHOULD BE IN EVERY SHOP | 


Unmatchable performance 
for most difficult sawing and 
filing of tools and dies. 


Compact, powerfully built, for 
rigorous shop service. 


It cuts with a continuous flow 
of chips and removes stock 
like a milling machine. 


Write or wire for details and prices 


' . . > \ 
4108 BROTHERS & 


IMMEDIATE DELIVERY 


AUTOMATICS 
Cleveland, 2, 34 & 5% Model A 
Cleveland, 2 & 2'/.'" Model B 
Cleveland, % & 2'/,"' Model M 
Cone, 2!/."' 4 spdie, M.D 
Gridley, 1'\/4 & 25°’ Model F 
Gridley, $.S.2'/44, 3/4 and 4/4" 
Nos. 22, 23 & 24 New Britain 


GRINDERS 
No. 6, 15, & 18 Bryant Internal 
14 x 36° Norton Plain, M.D 
2"' x 8'' Van Norman Piston 
Lapper, 26'' Bethel-Player 


LATHES 
Putnam, 60°' x 17°" with 12" Riser Blocks 
Sundstrand Stub, 8’ M.D. 
J & L 3" x 36" Dble Spindle 


MILLING MACHINES 


No. | & 2 Craftsman Rotary 
Ingersoll Rotary, 2 spdle 
Cincinnati 18°' Duplex, M.D. 


PLANERS 
Hamilton, 36 x 36" x 10° two Rail Heads 
Bedford 39°" x 13'—! Rail & 1 Side Head 
Patch 36"" x 13'—1 Rail & Side Head 


PRESSES 
No. 2 to 5 Consolidated O.8.!. 
No. 34 Toledo Solid Back, Geared 
No. 2, 3, 4 Farracute Solid Back 
No. 77B Niagara Dble Crank 
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“ MACHINERY = 


a SALES 'nt_ 
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POWER PRESSES 
ort 


= Detroit. Mich 

















Ld thk 
MASTER PLANER GAGE 





The design and precision 
construction of the Lufkin 
‘Master Planer Gage make it 
not only a better Planer 
Gage, but make it available 
for scores of jobs for which 
ordinary gages are unsuited. 
This tool may be used with 
gage blocks to set up work 
on a surface plate: with a 
sine bar to set cutting tools; 
with an Indicator for trans- 
ferring measurements and in 
many other practical ways. 
You really get more than a 
Planer Gage when you buy 
this Lufkin tool. Write for free 
tool catalog. 


BUY THROUGH YOUR 
DISTRIBUTOR 


UFHIN 


SAGINAW, MICHIGAN 
TAPES - RULES 


New York City 
PRECISION TOOLS 
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1-Permanent throat permits close to 
shoulder threading throughout life of 
chasers 


2-Rake angle range covers all machin- 
able materials 

3-Free cutting condition permits maxi- 
mum cutting speeds 

4 Simple grinding operation renews en- 
tire cutting edge and leading feature 

5-Line contact with work lessens fric- 
tion and minimizes thread distortion 

6-Leading feature insures thread of 
accurate lead 

7-Lateral absorption of cutting strain 
reduces vibration and chaser breakage 

8-Right and lefthand threading feature 
reduces chaser equipment 

9-Standard chasers thread all diameters 
with proper chaser holders 

10-Interchangeability of chasers lowers 
operating cost 

11-Chaser length provides exceptionally 
long life and low tool cost 


12-Permanent throat gives equal dis- 
tribution of cut 


LANDIS MACHINE CO. ETT TXT LNG} Pa. 


APRIL, 1943 


BLS ELT Eautting Tool in Industry 















LANDIS 


GiTSER 


Used Exclusively 








and Threading 
Machines 


in LANDIS Die Heads 




















The life of the Landis Chaser, due to its design 
which makes it possible to machine the thread form 
along the entire length of the chaser, is from ten to 
twenty times that of the hobbed type die. 


The cutting edge is renewed completely at each re- 
grinding thereby maintaining the original accuracy 
of the chaser. The throat is not altered by regrind- 
ing and therefore permits close-to-shoulder thread- 
ing throughout the life of the chaser. 


Landis Chasers are interchangeable—any one of a 
set may be replaced. 
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THE MAN BEHINO THE GUN 
4S DEPENDING ON THE 
UNINTERRUPTED FLOW OF PRODUCTION 


MY JOB /5 TO’ PROTECT 
your PROOUCTION” 





AY | ADE in all sizes and 
shapes there is a Macklin 
Grinding Wheel for every 
type of grinding job that 
will show cost-saving re- 
sults and “Protect Your 
Production.” An exper- 
ienced Macklin Field En- 
gineer is available at all 
times for the asking—no 
obligation. 


DON'T TAKE BONDAGE.. 
JMVEST IN WAR BONDS 





MACKLIN COMPANY 


Manufacturers of GRINDING WHEELS — JACKSON, MICHIGAN, U.S. A. 


Distributors in all principal cities 
Chicago New York Detroit - Pittsburgh - Cleveland - Cincinnati - Milwaukee - Philadelphia 
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Tool-Making and Instrument 


Shas It Will Handle Great Variety 
® of Jobs in Minimum Time 


















The iivett No. 608 is a super-precision, back-geared screw 
-y\tin, Dench lathe designed for fine manufacturing, repair and 
expel ientakwerk, in lookin 
hand) deGxé@at yori@ky 4 tee closest precision 


king and instrument shops it will 








limits p. 4 


nit ple operations enable tii n 
609 to. fimish “his work completely without recourse to othe: 
mdchines, and throughout his entire series of operations to 


utilize the inherent precision of the lathe itself. 


Multiple Operations 





SPECIFICATIONS 
With Flat or Vee Belt Drive 






Swing over bed dia. .. 
Length of bed , + an Pe 8 te 


Distance between centers Chewwe 18%" 
Collet capacity, max. dia. ......... 
Step chuck capacity, max. dia. ..... 6” 
Jaw chuck capacity, max. dia. ..... 6” 
Spindle capacity, max, dia. ...... lve” 






Slide rest, travel of top slide ....5%'"% 
Slide rest, travel of cross slide ... .44%" 
Feed range, through gear box 
.0015” to .0220” 
Thread range, thrcugh gear box 
10 to 144 
Tailstock spindle travel ......... 3%" 
Spindle speeds: 
Flat belt drive--12 speeds 
39 to 1295 r.p.m. 
drive-—12 speeds 
25 to 1590 r.p.m. 
Weight of lathe, mounting and drive: 
Flat belt drive, net ........ 900 lbs. 
Vee belt drive, net ....... 1050 Ibs. 



















lt 


Vee belt 

















For Further Description 
Write for Bulletin 608 
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USING A CHUCK 
Generally speaking, a chuck is used when 
machined is irregular in shape; large in diat 
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through the spindle; or when it is to be bor. drilled 
the lathe axis. 





tion to its length; so long as to require 
































On many lathes more than seven years old. the sa thre 
¢ ‘ ‘ a 


spindle which requires some special handling when yo, 
< u 





on or take off a chuck. On today’s modern lathe this the 
has been replaced with a standard taper spindle nose, 9 





is the procedure for putting on both types 


TAPER SPINDLE NOSE 
Simply place chuck on spindle nose 
with slot (A) fitted over key (B) 
This leaves both hands free to start and 
tighten collar (C). On or off the oper- 
ation takes 12 to 15 seconds and is prac 
tically fool-proof. 


OLD TYPE THREADED SPINDLE NOSE 


Don't put chuck on with the lathe running. It is dangerous{ 


the operator and bad for the thread. 





Hold chuck up to nose and revolve spindle by hand until engage 


then run chuck on by hand. If the chuck is too heavy for stea 
handling, place on a board across wings of carriage, using t 


board as a lever to raise chuck in alignment with threaded no 


Another good practice is to put a large washer made of blotti 
paper between spindle shoulder and chuck plate. This maj 
amateurish, but it helps to compensate for sticking threads whi 


is one of the disadvantages of this old type nose 
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